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Abstract: 



( WQ9961428A ) Novelty - Quinazoline compounds used for treating brain tumor 

cells are hydroxyl- and/or halo- substituted. The compounds can also be bound to 

targeting moiety to form a conjugate with enhanced cytotoxicity. 

Detailed Description - Substituted quinazoline compound used for inhibiting the 

growth of brain tumor cells and for inhibiting the adhesion and the migration of brain 

tumor cells is of formula (I): 

X = NH, R11N, S, O, CH2, or R11CH; 

R11 =H, 1 - 4C alkyl, or acyl; 

R1 , R2, R3, R4 and R5 = H, OH, SH, NH2, N02, halogen, alkoxy, acyl, or 1 - 4C 
alkylthio, where one or more is OH, SH, or NH2; 

R6, R7, and R8 = H, OH, SH, NH2, N02, acyl of formula -C(OR), 1 - 4C alkoxy, 

alkythio or halogens; 

R = H, or 1 - 4C alkyl; 

R9 and R10 - H, 1 - 4C alkyl, or acyl. 

INDEPENDENT CLAIMS are also included for: 

(a) a conjugate compound comprising a targeting moiety covalently bonded to the 
quinazoline compound; 

(b) a composition comprising the quinazoline compound or its conjugates, and an 
isotonic carrier; and 

(c) a method for preventing adhesion or migration of brain tumor cells, and for 
inducing apoptosis of brain tumor cells, comprising contacting the brain tumor cells 
with the novel compounds. 

ACTIVITY - Cytostatic. Substituted quinazoline derivatives were tested against 
human brain tumor cells. The results showed that those compounds having hydroxy 
substitution on the phenyl ring, were effective in killing brain tumor cells. While the 
compounds having both hydroxyl substituent and halogen substituent were also 
potent cytotoxic agents. It also showed that the addition of bromine atoms 
significantly increased the cytotoxicity of the compound. 
MECHANISM OF ACTION - Brain tumor cell growth inhibitor. 
Use - The quinazoline compounds are used for inhibiting the growth of brain tumor 
cells, and for inducing apoptosis of brain tumor cells, thereby reducing tumor mass. 
The compounds are also administered to inhibit the adhesion and migration of brain 
tumor cells, for example, inhibiting the infiltration of normal brain parenchyma by 
glioblastoma cells. 

Advantage - The quinazoline compounds exhibit potent activity against human 
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f First Claim: Claims We claim: 1. A compound comprising the formula: wherein X is selected from tl 
show all claims H, alkyl having up to four carbon atoms, or acyl; R,, R2, R3, R4 and R5 are the same or c 
consisting of H, OH, SH, NH2, N02, halogen, alkoxy, acyl.and alkylthio, having up to four 
NH2; R„ R7 and R, are the same or different and are each independently selected from t 
alkylthio and halogens, having up to four carbon atoms; and R, and R„ are the same or d 
consisting of H, alkyl or acyl, having up to four carbon atoms. 



♦ Priority Number: 



Application Number 


Filed 


Original Title 


US2001 000903294 


2001-07-11 


Quinazolines for treating brain tumor 


US1 999000361 088 


1999-07-26 


6,7-Dimethoxy-4-anilinoquinazolines 


US1 998000087479 


1998-05-29 





tChemical Show chemic al indexing codes 
Indexing Codes: 

• Specific Show specific compounds 
Compound 

Numbers: 

* Related 
Accessions: 



Accession Number 


Type 


Derwent 
Update 


Derwent Title 


C2000-024138 


C 






1 item found 



♦Title Terms: QUINAZOLINE COMPOUND TREAT BRAIN TUMOUR 



http://\ww.delphionxom/derwent/p/dwdetails?pan=2000-086694 



06/09/2009 



(19)0#B!#fW (JP) (12) & ^ ijf & $g (A) (H)tttHfW£*»9 

#^2002-516823 
(P2002 - 516823A) 
(43)&J|0 6 JJ11 0(2002. 6. 11) 



(51)Int.Cl. 7 
C 0 7 D 239/94 
A6 1K 31/517 
A 6 1 P 35/00 
C 0 7 D 239/74 



FI 

CO 7D 239/94 
A6 1K 31/517 
A 6 1 P 35/00 
C 0 7 D 239/74 



7-rc-r(##) 
4C0 8 6 



(21)fflS#^ 


!|tS2000 - 550834( P2000 -550834) 


C71)HMA 


fca-X -f 




(86) (22)tBMH 


W 1* 5 £ 28 0 (1999. 5. 28) 




7*y;&-&*H. 55113 




(85)|ffliRXSm0 


¥^12^11^29 0 (2000. 11. 29) 








(86)ffl^fflS#^ 


PCT/US9 9/1 1767 




2665 




(87)HI^5BB#^ 


W099/6 1428 


(72) mm 






¥^11*12^ 2 0(1999.12.2) 




r*u 55iio 






0 9/0 8 7, 47 9 




*7- in"*. 




(32)ffift0 


WO* 5 329 0(1998. 5. 29) 




l^a- /-X 12590 




m (US) 


(72)%®% 












rtvii&mm* 55ii3 




















— 1270 








(74)ttSA 












mn\zm< 



(54) [£?Bjf©£$;] JHWf©J&«©fc»<0^/U> 



(57) mm] 

*3&H®fcfc4fc»4- (3'-^Ot-4'-t 
Kn+->7x-;H -75/- 6, 7 - S?* h 

>/'J ^^EGF fc***S£bfc£C!)flia*ft£tf. 



(2) 



#S2 0 0 2-5 16823 




{ML, Xti, HN, Rn N, S, 0, CHafe^tfR,. CHA^^iA^IK 

sn ; 

Rn H, JKJR»4*T*©T;i/+;K srcttT->;l/-efe?) ; 

fOH, OH, SH, NH 2 , N0 2 , ad^X 7'>;Vfe<ttf7 , ;I/ 
*;!/?-#fr5&3l¥fr£S§&£tU Ri ~R5 (DmiliOH, SH, 
H 2 ^feD ; 

R 6 , Ryfc'cfctfRs^ iii-T*fes*oTt«k<, j en j enj^R4*7?®H N 

OH, SH, N Hz , N0 2 , Tzsjl (alcyl) , 7^n3p>\ 7;V4vl^^\ $5 
[W*IB2] Ri, R 2 , R 3 , R*£tcltR s <D'J>%:<£t>l*DWOHV$> 

mmm 1 raecKhm 

[«Ift3] R., R 2 , R 3 , R< ^/cttR s ©^< fcfelOfcVNnyy 

1 tlHUOfb^fto 
[If MM 4 ] Rz^OH T* & 5fjt3t5f 1 icmm<Dit-&vso 

[w*ii 6 ] r a # o h -z&mmm 1 tim 



(3) #g2 0 0 2-5 1 6 8 2 3 

[|«S 7 ] R 4 B r , C 1 fjfcfi F 1 JC|B«Ofb^* 

[»*^8] r 9 j;r;Rio A^n^nc h 3 %^mmm 1 ^ia«oft 

[mm 9 ] Rn ftH z^mmm. i fcmmoit&wio 

[iMio] R 3 ^OH^^ R 2 ^/Nn^y^fe^|fMncIHffi 
[Mil] RatfOHT'&D, R 2 ^B rT&3f*Ml tfEfM: 
[fitM 1 2 ] TIB^T^^n^fC^o 




Ri,R 2 , R 3 , R4fe«fct>*R s a, |WH-e*>M&oT£>£<, ^tl^tlM«4^ 
TOH, OH, SH, NH 2 , N0 2 . /ND^X 7/l^4^X 7^;14o££>'7;l' 
^;l^#fr5&3S¥fr5ji^*tU R>~R 5 O1W0H, SH$fdiNH 2 

r 6 , Rrfc^tfRa^, iRi-T*feM^oTt>«fc<, ; en j enj^^4^T*©H, 

OH, SH, NH 2 , N0 2 , /NP^X 75//1/ (alcyl) , 7;l/H^X 

7;i/4vi/^fr£&s§¥fre>illR2n ; 
^;Vt/t«7^;^e»*§^P)«JR^n§o 

[III13] Ri, R 2 , R 3 . R4S/cSR 5 © / >4<fcfelO^OH, 

S Htfc&NHa T^SIMIM 1 2\z.%m<D\tm^ 



(4) 



#^2 0 0 2-5 1682 3 



15] R 9 & cfct/R.o (D^n?MCH 3 £#t?fit« 1 2 £gB 

[ft m i 8 ] Tt2«}g^«^ nm im 1 7 tiE«©ftim 

[ft 3] 



flU R 2 , R 5 , R12 , R.3 , R.4 Sfc&Ris <D1W±#0H, SH£fc& 

[ffij&Bl 9] Ri, R 2 , R 5 , R.2 , R13 , Rh g;/cttR 15 OlfiUitf 
0 HT'feSlft^ 1 7 ^IBIMfrm 

[|»*i«2 o] TiBBifiS-r^^ns i 7 £iB«©fl:#»o 

[ft 4] 



[f»#« 2 l ] TSH*ii^«^n§l»M l 7 tMOft^o 





(5) 



#S2 0 0 2-5 16823 



[ft 5] 




[ft 6] 




[ft 7] 




[it 2 4 ] Tmrnm^mnzitsmo 

[ft 8] 




[ft 9] 



(6) 



#SE2 0 0 2-5 1 6 8 2 3 




Kti o] 




[{tin 




[mm 2 8 ] ymim£x*mnz><kei®o 

Utl 2] 




[mm 2 9 ] tmm i ^Mo^^ti t l rdm&ftttts 



umm3 o] ttmmmfttffifc im h^^y^tcimw^v^ 
mm 3 1 ] mmm^fttfwmmm^mimfov&mMm 2 9 
m$&3 2] itmmmft&msu&mm? (e g f) t$si^2 

[»*IM33] EGF^^Lfe4- (3'-^Dt-4'-tFo 
+^7x^;V) -757-6, 7-^ b^tVU V[WH I - P 1 5 4]^ 

[i^3 4] E G F tMS^Lfc 4 — (3'-7nt-4'-kFn 
+^7x^/1/) -757-6, 7-^ hm^/yy[WH I - P 1 3 1]^ 

[f»S3 5] EGF££3ClS'&L;fc4- (3'-7*n€-4'-tFn 
3^>7x-;V) -757-6, 7-^ h+S/WJy[WH I - P 2 9 2]% 

3 6 ] if Mm l &c|E«£>{l:i^» «k 

1M3 7] |*« 1 2 fcfH«0{l:^^ci:t;^Wf*^^t?ffi« 

[fs#« 3 8 ] 2 9 icmmoit-smts x xsmmm^mmm 

m&m 3 9 ] mmmmmmmm 1 ^ih«^ie«©{i:^ 

[it m 4 o ] mmmmmmmm 1 2 fcnaffciHStflMfc^j t mm-z 

[«*H4 1] mmmmmmmmz9Kmm(Dm^wtmmz^^c 

[If Mm 4 2 ] fulHSM^ 1 0 0 v-r 7 n t;l/J^±©{b^tl ©SMT 
fc£f»!3 9£ge«£>7a£o 

[WM4 3] s^«w^w« 1 icmmwt^tmmiE&zct 



(8) 



ffg2 0 0 2-5 1 6 8 2 3 



m$m 4 4 ] mmmmmmmm i 2 &cib««i^i c 

[it mm 4 5 ] MMMss^ii*3S 2 9 tcaseoffc^fcStt^'frs c 

[1114 7] HIIiCEGF^^lf;4- (3'-7nt 
Wfcl 3] 



fib, X(t HN, R.. N, CH243«ktfRn C Hfr5ft5#fr51SK£n : 
Rn it, H, K»4 ft©7/^;K 3;/c&7>7^&D, (0 

r) -e&tK RtiHSfcttj^iR»4$TOr;i/+;i/"rfeD ; 
r, An^ypfet) ; 
Riti, OHtf$t) ; 

R 6 , Rrfe«fctfRe{±, ^tS§otU<, ^tl^tlH, OH, SH, N 
&£lf7S/;l/^%3»^«2tu 7->;Wi-C (OR) TfeD, Rtt 




(9) 



#S2 0 0 2-5 1682 3 



o7;v+;K ts&tfT^^v&t), r^Mt-c (or) -e&D, RiiHSfdi 
«K4 £ W7;V4vl^fe3o 

m$&5 0] R.^Br -efe§M«4 8 \ZWM(D\k^ 0 

itmm 51] r i # c i & § 4 8 Kmmvitm^o 

5 2] R . F T*fe §IS« 4 8 K IE«©{ fc£tl 0 
[ft M 5 3 ] TMjg^T'H^n^f^tfo 



Utl 4] 




-OH 



[1*15 4] 



Utl 5] 




[|f«5 5] 



Utl 6] 



F 




[Mil 5 6] 



[ffcl 7] 



(10) 



#^2 0 0 2-5 16823 



ch 3 o- 

CH 3 0- 



[ff« 5 7 ] If 4 8 ^tB»{blfr» J; £f»»^t?M^ 

ratM 5 8 ] w*is 5 3 ictm(D{t^m&£z$mmm**t>ism!%m 

[smm 5 9 ] tmm 5 4 icmmmtmm & x$mmm^&%mm 

m^m 6 0 ] tmm 5 5 icmmvit^&zxfmmmfo^mmm 

itmm 6 1 ] tmm 5 6 icgygcxb^feifc £tf #Mft£#t?Mti 



OH, SH, NHz, N0 2 , nn^X EKJStH *"C<DT A/U**/ , pJfSiU 3; 
T'©7;^;Vf*x £fc&7>7l'-£&D, 7^;Wi-c (OR) T*&?K r»h 



[fbi 8] 




(11) 



#82 0 0 2-5 1682 3 



; 

Xft, HN, R.i N, S, 0, CHzfecfctfRn C Hfr5£3S¥fr53I&£n I 

Rn ft, h> K3HR4*-por;v*;K s/car^t^^ rs^wi-c (o 
R) -efeD, R ft H t (i^ii 4 ^ f<D 7;^;V?fe D ; 

R., Rr&cfctfRsft, IrH-£&»-?T&£<, ^tl^tlH, OH, S H, N 
H 2 , N0 2 , APfX j^«i(4^-e©r;V3^^ mm®L4£T-<D7;\s*J\'?- 
*\ feJ;tf7S/;l/^6ft5»^SaK*n, 7->;Wi-C (OR) "p&tK Rft 

R 9 feJ;tJ : R.o ft, [WI-T^S^oTfecJ;<, WFtiH, Kii4SW7;V 
*;k $fc»7^;l/fr&£SPfr53^£*U 7i/;Vft-C (OR) T*&!K R 
ftH£fcftjs!«S$[4 ft07;VWS§o 

[ifM6 3] r!~r 5 (o i u±t,y^u^ye^imme 2\cmm 

[11^116 4] R, ~R 5 <0 1 J£U:#B r 6 3 tfB«©7a 

[W*«6 5] R.~R 5 O l&Ji^C 1 -r&5»«^6 3fclB«<D^ 

[ft M 6 6] Ri ~Rs (D 1 JX±^ F 3!&3&g 6 3 t |Eig®# & 

[|fM6 7] X^HN-e^^«iM6 2 fciSfcOT&o 

[it 6 s ] itufBf[^«Tfe«fS2 nsi* M 6 2 tesw & 



Wbi 9] 




(12) #^2 0 0 2-5 1 682 3 

itmm 6 9 ] mmit^m^rsd^vm^numm 6 z imm^m 

Utzol 




itmm 7 0 ] mmit^mym^m^nmmm 6 2 icmm^m 

Kt2 1] 



F 




[it mm 7 1 ] ttmit^m^rm^m^timmm e 2 Km&xm 

[Ib2 2] 




[it 7 3 ] mmmmmcomm mmmwmt 



(13) 



#S2 0 0 2-5 1682 3 



[ft 2 3] 




{ML, R.,R2, R 3 , R 4 fcJ;rfR5aiWl--efeS^oTfeci:<, ^tl^tlH, 0 
H, SH, NH 2 , N0 2 , ap^X t%mm4%T*(DTfr=l*i', KfR»4£"P 
07»f^ ^fcti:7^;VTfeD, 7'>;W±-C (OR) RBH$ 

ftoTffll, WM/ctt^^cD^MU R.-Rs ©ltUiliOHffe 

t) ; 

Xt±, HN, Rn N, S, 0, CH 2 , Ri. CHfr5&SPfr5SffiK£*'U 

Ri. fcfc, H, j^»4£"C®7;I/*;K %rc&Ti/;lV&t), 7i/Mt-C (0 

R) RttH*fcttJK3RR4S"eor;l/+;l/-?fet) ! 

R 6 , Rrfc'^tfRsti;, ^-•pfcS&oTfc.J:^ ^tl^ftlH, OH, S H, N 

4-, fc<fctf7->;Wp5&5#fr5SW;*tt, 7f;Wi-c (OR) T&D, Rtt 

R.fe«fctfR.o fcfc, |WHT'feM&oTfe<fc<U WfftHU ill4lB7)b 
4vk £fc&7^/Vfr5£SaMP5aft£*U TS'Mi-C (OR) TfeD, R 

[W*«7 4] R,~R 5 OUX±*VND^fVTfeSlf*IM7 3£fHS< 

[M« 7 5] Ri ~Rs £) 1 tLhtf B r Sit 7 3 tlH*0^r 

[M*R 7 6] R . ~ R 5 © 1 JU±tf C1T$5 If MM 7 3 tfB«O^T 

So 



(14) mm.2 0 0 2-5 1 6 8 2 3 

[1117 7] R>~R5 ©li^±^FTfe§lfM7 3tIB«Wffi 

[|»M7 8] X^HNt^§ita7 3r»m 

[f«s 7 9 ] m^c^wym^mz^m Mm 1 3 \z.mmmk 

[ft2 4] 




[iim 8 o ] mie^wtib^t'S^ n^w m 7 3 ictzmvjjm 

[ft2 5] 




[ft:2 6] 



F 




rn^ms 2] Miaft:^^TB2i?CTa$n§fwi7 3 ictzmmm 



(15) 



#g2 0 0 2-5 1682 3 




[it m 8 3 ] mwm loov^^n ^mtvitm'® t ostt-e 



(16) mm 0 0 2-5 1 6 8 2 3 

[0 0 0 1] 

33 <fc t^«B« (glioblastoma multiforme)^ ^SMPI, 

(^-FXB, ^^y^-^^Vv'XPardos, et 
al., Cancer Medicine), 1997, 1:1471-1514! 7 7yfX?), y*?~ << > 
^Xf-ff-^a^ (Brandes, et al.. Cancer Invest.) „ 1996, 14:551-559; 
7^yU- ^x— , x;k ^fV7h'J7^ -a-n-*>3nj?- (Finlay 
, J. L., 1992, Pediatric Neuro-Oncology,) , 278-297; ^-FX5, -fe^ 
- ■*y— :: Jj]Myuui/— (Sem. Surgical Oncol.) , 1 9 9 8, 14:88-95 

ffl5m*mft?ZZt.&. MM (translational) M¥€>W^©3Eg&iu££ 

[0 0 0 2] 

[0 0 0 3] 



(17) 
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^^MfcSMgHf (EGF) ^FO^M^^^LT^^fig-rSC 
X£J;S5E, -CVtr^S C I D T^Xlf i WIfrt f/Kxenograft model 

[0 0 0 4] 
[0 0 0 5] 



[0 0 0 6] 

fib, HN, R» N, S. (X CmJfdiRH CHTrfeO, R.,R 2 , R 

3, R 4 . R 5 <DltU:fcJu OH, SH$ftiiNH z t-fe§„ LhmMte, Xtf 
HNT'fet), R 3 #0HT*&*K Rzfc'cfctf/t/c^R^VNn^fX $?£L<& 



[ft 2 8] 




[0 0 0 7] 

£ Ll«i$lS{fcl^&> 4- (3'-m-4'-tFn^7 
x-;W -757-6, 7-^b^>WJV[WHI-P15 4], 4-( 
4'-tFn^>7x-;l/) -757-6, 7-^h^>W;v[WHI- 
P 1 3 llfcjitf 4- (2*-fc Fn^>— ^7f-;l/-3*) -757-6, 7- 
^7 h^i/^-f 7U y[WH I - P 2 9 2]*$tP 0 
[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

immmmmm 



[0 0 1 1] 

iioMi^itfiicum »s ti«^ Lta, j^stst 1-4© 

& ^^;K x^;K 7W;k -YV7W;k 7?-/k ^zUR^;I/ 

, t -7>;V^W£ti3 0 

[0 0 12] 
[0 0 13] 

cc-e^fflsns rr^vj a % -c (o) R-e&D, r«h. 7;v^;i/£fc 
tejs*«tS( i ~ 4 or U -;l/-P35So 

[0 0 14] 
[0 0 15] 

3*. 1 4 jfc 77^;^'J'»m ^-XhX ^yS/;V^-7'>H (Remingt 
on' s Pharmaceutical Sciences, Chapter 43, 14th Ed., Mack Publishing Co., 
Easton, PA)) 0 



(20) 



#g2 0 0 2-5 16823 



[0 0 16] 
[fk2 9] 



[0 0 17] 

ffiU Xli, HN, Rn N, S, 0, CH^WRn CH^5ftSi*^lK 
Jtl^o R» fciu H, W4$T'<D7^ £/c&7J/;H?&£o Xi^NH 
T'^ilfc«L<^ Rn ttHt$^ci:«U^ 
[0 0 18] 

Ri,R 2 , R 3 , R 4 , R 5 , Re, Ry^tfRsfciu ^tl^tlH, OH, S H, N 

h 2 , no 2 , T/i^i/^fc^tfMn^y-e&So Rofc^tfRio 

[0 0 19] 

R 1 , R2 N R 3 , R 4 , R s ©'M<J:fel^OHt?fe§ !) £/c, Ri~R 5 <D'> 
[0 0 2 0] 

sijo^»si^j;na\ r,~r 5 <Di&L±tey*->mm^?%m~<Dm 

[0 0 2 1] 

Wk3 0] 




(21) 
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[0 0 2 2] 

[0 0 2 3] 
U£3 l] 



4-(3',5'-^7n^-4'-t h*n+yJI,7i^).7$y-6 > 7-y^ H+S^^/U > 
[WHI-P97] 

JR^ 72.80%; S3!^>300.0 °C. UV(MeOH)\ ma)[ : 
oh 208.0, 210.0, 245.0 , 320.0 nm; IR(KBr)v m «: 

3504(br), 3419, 2868, 1627, 1512, 1425, 1250, 
& 1155 cm" 1 ; *H NMR(DMSO-d 6 ): 6 9.71(s, 1H, - 
NH), 9.39(s, 1H, -OH), 8.48(s, 1H, 2-H), 8.07(s, 
2H, 2', 6'-H), 7.76(s, 1H, 5-H), 7.17( s, 1H, 8-H), 
3.94(s, 3H, -OCH 3 ), 3.91(s, 3H, -OCH 3 ). GC/MS 
m/z 456(M + +1,54.40), 455(M + ,100.00), 454(M + - 
1,78.01), 439(M + -OH, 7.96), 376(M + +1 - Br, 
9.76), 375(M + -Br, 10.91), 360(5.23 ). ##Hit 
(C 16 Hi3Br 2 N 3 03)C,H,N. 




[0 0 2 4] 
[ft 3 2] 



(22) 
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4<3'.^nt4'^^7l^>7S A6.7-S?* h^rV^VJ > [WHI- 
Plll] 

iR^ 82.22 %; H6.225.0-228°C. J H 
r NMR(DMSO-d 6 ): 5 10.23(s, 1H, -NH), 8.62(s, 1H, 

| j 2-H), 8.06(D, lh,/ 2 . iff =2.1 Hz. 2'-H), 7.89(s, 1H, 5- 
H)» 7.71(dd, 1H, / 5 ',6=8.7 Hz, J 2;6 .=2.1 Hz, 6'-H), 
7.37(d, 1H, J 5 . 6 .=8.7 Hz, 5'-H, 7.21(s, 1H, 8-H), 
3.96(s, 3H, -OCH 3 ), 3.93(s, -OCH 3 ). 
UV(MeOH)X msx (e ): 204.0,228.0, 255.0, 320.0 nm. 
IR(KBr)iw 3431, 3248, 2835, 1633, 1517, 1441, 
1281, 1155 cm" 1 . GC/MS m/z 375(M + + 1, 76.76), 
374(M+, 100.00), 373(M + -1, 76.91), 358(M + + 1- 
OH, 11.15), 357(1.42), 356(6.31). ##rtft. 
(Ci 7 Hi6BrN 3 0 2 HCl) C, H, N. 

[0 0 2 5] 
[<b3 3] 

4-(4'-b H a+^7xZ^)-75;^/ h + x^y U > [WHI-P131] 
^.oh IK^ 84.29%; gS,£. 245.0-248.0. °C. 
™ J J UV(MeOH)>w 203.0, 222.0, 251.0, 320.0 nm; 
J~^^ IR(KBr)u mK : 3428, 2836, 1635, 1516, 1443, 1234 
a% °lll T cm " 1; lR NMR(DMSO-d 6 ): 5 1 1.21(s, 1H, -NH), 

avy-\yKy 9.70(s, 1H, -OH), 8.74(s, 1H, 2-H), 8.22(s, 1H, 5- 

H), 7.40(d, 2H, / = 8.9 Hz, 2\6'-H), 7.29(s, 1H, 8- 
H), 6.85(d, 2H, J = 8.9 Hz, 3',5'-H), 3.98(s, 3H, - 
OCH 3 ), 3.97(s, 3H, -OCH3). GC/MS m/z 298 (M + 
+1, 100.00), 297(M + , 26.56), 296( MM, 12.46). ft 
#Htt. (C16H15N3O3HCI) C, H, N. 



[0 0 2 6] 

[<1:3 4] 



(23) 
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4-(2'-t HD^5/^7x^>7 5 /-fi,7-S>* h+^t!/U > [WHI-P132] 

IK* 82.49%; IRjft. 255.0-258.0 D C. ! H 
NMR(DMSO-d 6 ): 6 9.78(s, 1H, -NH), 9.29(s, 1H, - 
OH), 8.33(8, 1H, 2-H), 7.85(s, 1H, 5-H), 7.41- 
6.83(m, 4H, 3', 4', 5', 6'-H), 7.16(s, 1H, 8-H), 
3.93(s, 3H, -OCH 3 ), 3.92(s, 3H, -OCH 3 )- 
UV^EohJ^e ): 203.0, 224.0, 245.0, 335.0 nm. 
IR(KBr)u max : 3500 (br), 3425, 2833, 1625, 1512, 
1456, 1251, 1068 cm' 1 . GC/MS m/z 298(M + +1, 
8.91), 297(M + , 56.64), 281(M + +1- OH, 23.47), 
280(M + - OH, 100.00). $MfHfi. (Ci 6 H 15 N 3 0 3 HCl) 
C.H.N. 

[0 0 2 7] 

[ft3 5] 




A-{y-ZfU=tA'-\l H a+^7i-;p)-75;.6 1 7-y>i h*^*:M/U > [WHI- 
P154] 

89.90%; SL£. 233.0-233.5 °C. 
UV(MeOH)W 203.0, 222.0, 250.0, 335.0 nm; 
IR(KBr) Vaaxi 3431 br, 2841, 1624, 1498, 1423, 
1244 cm' 1 ; J H NMR(DMSO-d 6 ): 6 10.08(s, 1H, - 
NH), 9.38(s, 1H , -OH), 8.40(s, 1H, 2-H ), 7.89(d, 
1H, J 2 y. = 2.7Hz, 2'-H), 7.75(s, 1H, 5-H), 
7.55(dd, 1H, J y6 = 9.0 Hz, 7 2 6 = 2.7 Hz, , 6'- 
H), 7.14(s, 1H, 8-H), 6.97(d, 1H,7 yjB . = 9.0 Hz, 
5'-H), 3.92(s, 3H, -OCH 3 ), 3.90(s, 3H, -OCH 3 ). 
GC/MS m/z 378( M + +2, 90.68), 377(M + +1, 
37.49), 376(M + , 100.00), 360(M + , 3.63), 
298(18.86), 282 (6.65). ##HB. (C 16 H 14 N30 3 HC1) 
C,H,N. 




[0 0 2 8] 
[ft3 6] 



(24) 
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4-(3'-t \ZU*rz/)]/7x.~)V)-75./-6,7-y* htW»;U > [WHI-P180] 

oh JiX^ 71.55 256.0- 258.0 °C. 

'HNMRCDMSO-de): 6 9.41(s, 1H, -NH), 9.36(s, 
J 1H, -OH), 8.46(s, 1H, 2-H), 7.84(s, 1H , 5-H), 7.84- 
6.50(m, 4H, 2', 4', 5', 6' -H), 7.20(s, 1H, 8-H), 
- „ 3.96(s,3H,-OCH 3 ),3.93(s,3H,-OCH 3 ). 
1 J UVCMeOHJX^e): 204.0, 224.0, 252.0, 335.0 nm. 

IR(KBr)iw 3394, 2836, 1626, 1508, 1429, 1251 
cm 1 . GM/MS m/z: 297(M + , 61.89), 296(M + , 
61.89), 296(M + -1, 100.00), 280(M + - OH, 13.63). 
##H». (C 16 H 15 N 3 03.HC1) C, H, N. 



[0 0 2 9] 
[ft 3 7] 



4-(3'-^ DD-4*-k HD+e/Jl/^x^^-y^ 7-6,7- v 5 ^ h*3/*^"l/U > [WHI- 
P197] 

P JR* 84.14%; H^. 245.0°C(dec). *H 

Av" NMR(DMSO-d6): 6 10.00(s, 1H, -NH), 9.37(s, 1H, 
I J -OH), 8.41(s, 1H, 2-H), 7.78(s,lH, 5-H), 7.49(d, 
T~^^ 1H, J r,6=2.7 Hz, 2'-H), 7.55(dd, 1H, J s . 6 =9.0 Hz, 
ch 3 o-^Y^n J? 6 = 2.7 Hz., 6'-H), 7.16(s, 1H, 8-H), 6.97(d, 1H, J 

<*fi-\JL J sfi = 9.0 Hz, 5'-H), 3.93(s, 3H, -OCH,), 3.91(s, 3H, 

N -OCH 3 ). UV(MeOH) WO: 209.0, 224.0, 249.0, 

330.0 nm. IR(KBr>w 3448, 2842, 1623, 1506, 
1423, 1241 cm" 1 . GC/MS m/z: 341(M + , 100.00), 
326(M + -CH 3> 98.50), 310(M + -OCH 3 , 12.5), 
295(9.0), 189(13.5), 155(13.8). MHttL 
(C 16 H 14 CIN 3 0 3 .HC1) C, H, N. 



[0 0 3 0] 
[<C3 8] 



(25) 
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4-(2'-k h* □^>'-^7^;l/-3 , )-75 Sj6J-z?* h+v^^/U > [WHI- 
P292] 

W 87.41%; Bi&.277.0-279.0 o C, IR(KBr)v max : 
3479, 3386, 3036, 2901, 1632, 1581, 1504, 1437, 
1281 cm- 1 . J H NMR(DMSO-d 6 ): 611.38(s, 1H, - 
NH), 10.35(s„ 1H, -OH), 8.73(s, 1H, 2-H), 8.25(s, 
1H, 5-H), 7.93-7.30(m,6H, 1*, 4', 5*, 6*, 7, 8'-H), 
7.37(s, 1H, 8H), 4.00(s, 6H, -OCH 3 ). GC/MS m/a: 
281(41.0), 253(11.0), 207(100.0). ^tffffi. 
(C2oH 17 N 3 03.HCl) C, H, N. 

[0 0 3 1] 

TfEMWc^f 7x-;Vi (R.~R 5 ) ±©tHn^«lti x 
\mif, 7'P5> (Br) ^OMP^>raiS{L^»««™^iSi6§ 0 

Mnmit£iMtLr&, WHI-P154 (3-Br, 4-OHg^) , WH I 
-P 1 3 1 (4-OHII) *5<fctfWH I — P 2 9 2 (l-OHf7^I/yii 

[0 0 3 2] 

{fc^tlWu WHI-P154, WHI-P13 lfecfctfWH I -P 2 9 2£#tf 




(26) #^2 0 0 2-5 1 682 3 

[0 0 3 3] 

X (Matrigel Matrix) (7;^-P», ^t^-'J^ 1987 

, 47:3239) t|2«07a»£3) ; fc«fctflflM^0#£T^©J^T&»7 

^- 7 *s «k r >«^fc®ifi*©lfi3Hfc#to£^* fti«S ©Jt® £fr 

do lSf^ti»E G F fcOg^iot, ffc^ftWH I — P 1 5 4 CO 
[0 0 3 4] 

6, y-^f^t^'J^^ ^o^k <ko Thrift- 5 cfctf-effs 

(/tfB, ^5*;V77-^X-f^*^>r^y (Nomoto, et al., Chem 
. Pharra. Bull.), 1990, 38:1591-1595); h-VX, X/k 7*7*5 ? 

^7°bx, x^-a-^tk ri. ^yu^#^©^j ( 

Thomas, C. L. , 1970, Academic Press, New York, NY, "I. Synthesis of qui 
nazoline derivatives"^ TI3X^-A l\cffl&*&U TIEfl»M^Tl¥ 

[0 0 3 5] 
Wt3 9] 



(27) 
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[0 0 3 6] 

[0 0 3 7] 
[ft4 0] 



R = fi^S; n = WL 
[0 0 3 8] 

IrHH^LT^ ({IU X&SSfctiO, feSWiXki:, CH 2 

©£5&7;l/*;l/T*&3) ^MIEft{^»?.^b, SSP^MtL^tt^S 




[0 0 3 9] 
UtA 1] 



(28) 
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[0 0 4 0] 

y$m x tfmnm/^ ^77- ymm^m (gmcsf) <d&o 



IMftH? (EGF) fc.fctf^Oggf* (EGF-Rc) 

thSftfigSH? (hEGF) tt, ^£»Il^7*?ntl^„ M 
7y7°Xx~ F^W^x^ 7 n>>—^y^ (Upstate Biotechnology Inc.) 
(1--^7 0 ^>F\ — (Lake Placid, NY) (P>y F#^0 1 - 1 

0 7 C) o COgefi 'J Ktis E G F^fe«©«^ffiB-r§SSf*tC 

#g^^iftv«n«ig^-r^ c fci%t»nti^o egf-rc ©fgf^ 

Vf-V (neointima) IfflKtt C*6 £ Lfc E G F SJ&tMSfcfcl^ 

TiSitrfSo 

[0 0 4 1] 

*aWOa^ftfcfeV>Tt±, »th EGF (h r E G F) fcteffi-TSC 
AflLl/\ LfrU ^^m«±©h EGF-Rc 

h e GFMh e g Ymimu^htct^nm^immmwrn^^xsm^ 

[0 0 4 2] 

FS&j&fiH? (EGF) 537 5 /m-*m 6216 2> F ystf U ^ 
y°=h Ft'S^ ^tU2:#f|6% 1 7 0 k D a,|«i^^l?§gf* (EGF 
-ggft/ErbB-l) ^^cWaoT, (7^ 
XX If-, U-9— f-rWhV-htVh (Fix, 

S.B., Breast Cancer Research & Treatment) , 1994, 29:41—49 ; 7—7°^ ( 
Earp et al.) , 7VX h+t^-y^-f 7>F hlJ — h^>K 1995, 35: 
115-132 ; ^ F£, ^t-Wy/Utn^/^^Xhy- (Wright, et 
al., 1995, J. Biol. Chem.) , 270:12085-12093 ; 7>- A fe«fctfAy^ - N 

1 9 9 6, i/>^tM7/KtDi/^/V^5Xh 1 J-( Broome and Hunter, 1 
996, J. Biol. Chem, 271 : 16798-16806) o tbEGFfgfti^ ^Xf-Tytt 

mtm < n - ? u n is m^zt^ < ^ t?»uistt f * 4 y t , ¥-§im f ^ 

fc^tfgSK^ns/y*-?-— if (ptk) ^ttfcW-fSfflflSMK^yfr 

[0 0 4 3] 



E G F &*<D E G F -^§{#/E r b B - 1 ) CtX\ &&foK$5 

V^T, Zn&MK&Z, feL<tiErb-B (f&f^^f I ) MMW? T K7 7 
(M&fcf. Erb-B2, Erb-B3) 

(Av^-7*- XX €l/*a7-7>FW-/W* 
n^—CMuthuswamy, S.K., Molecular & Cellular Biology), 1994, 14:735—74 
3 ; ^7f>*77-*-75> (Ottenhoff-Kalff et al., 

Cancer Research) , 1992, 52:4773-4778) 0 E G F S^WMWfe kXffflfe 

STC 

mcp6 0 S r c mfthM&^y tm^t § (AS>^ 

7^-^-, XX ^r— , tl/^a7-7> R;^-/^* O^-, 1994, 14 

:735-743 ; Xyryfryy-ii—y^ ^ty^u^-f, 1992, 52:4773-47 

78;r^vP,, ^-tM7;Wtn^;^5Xb'J- (Aikyama et al. 
, J. Biol. Chera. ,) , 1987, 262:5592-5595) 0 EGF^ftK 

6, 1992, 52:4773-4778)o 

%ftiz*mi<D{k£yBtmx.ii, nh 2 , sh, cho, cooh»« 

[0 0 4 4] 

— ^7, TtJ^f ^ % y ^^bX (Hermanson, et al., Bioconjugate Techniques, Ac 
ademic Press) , 1996 I ^ — 7>V>^ -Y^etf ^-fX h7 7 W -f" U K 
ir^x— ^7 (Immobilized Affinity Ligand Techniques) , 77J-r5. v ^7°bX 
, 1992 ; ^^tftfrX^^n^cfcO-VNy K7v* (Pierce Catalog and Handb 



(31) 0 0 2-5 1 6 8 2 3 

ook) , 1996, pp. T155-T20UClB3££trn/^o E G F %m£t%JjTfc<D 1 « 

L < tt*©«^0fi#K:^ft^fc:^£n5«*&^fc hit 
[0 0 4 5] 

[0 0 4 6] 

I»iifftttISi^7K ^3S^fi7lc (PBS) TiHSiU ffit^S 
Un~;k DNA, hU7-b^>^3J:t>* J f-nP.©ii^T*i3SSir*#So 

[0 0 4 7] 

y^U n -;V$fc tiffin 'Jxf-uy^U 3-;l/8^<D#y *-;k tttJ/fiits 



(32) #^2 0 0 2-5 1 6 8 2 3 

Sit, P^^r^^^^A^eyX-rv-b (monosterate) t Fn W^-tf 
[0 0 4 8] 

[0 0 4 9] 

rgf±7°n-feXTS§o WnWliatATP^fcU SffcftRNAfcJ; 



(33) 0 0 2-5 1 6 8 2 3 

[0 0 5 0] 

TXh-i/xmBmit. MHit^ML Mil, *>&T}?Z 

yf ^'Jf-f -oiBfett^ iiffl6T^#£©«i^©iit £ 1 1 its d £ 
titers iiWtliIS»J:miEli(9«iota§¥i©flT^§^^ 

Tv^&'£%}T*&*). *^OgWfc*^ttt> Wvh'J'^XieS^ 
[0 0 5 1] 

M t & % BilMftlW^ b U >y * xgeH^iiii LTlft U M^ft 
«1-SrSiJ^M*-r§o »D/ci6W>y^^ »^h'J^I/ (MATR 
I G E L) V h U >y 7X^<DffiMV^ h 'J >y ^tiotfrn^n^ h U y * 



(34) #g2 0 0 2-5 1 6 82 3 

[0 0 5 2] 

<m o ov^^p^;Hx±ofb^»wc#x.§ 0 ^(D^mmii., wmu 

[0 0 5 3] 
[0 0 5 4] 

[0 0 5 5] 

HRfc, &P£<tt%tfffi 1~10 0mg/kg{*S^«1-§C fctf^fHWCifc 
[0 0 5 6] 

[0 0 5 7] 

mmm^w^t %&<Dv&t), ^mmmitt s t © t- & & v \> 



(35) 
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mmm 1 

yjji (Aldrich Chemical Co., Milwaukee, Wisconsin) frZmXU fflg^fc 

tFn77X ^0D*;l/A, ^i^y^n U F#©tezk}§ffia s ^Htl-eSlg 
£>#£T"?7;l/ F U >y f-ttfr £ A¥U a - UfflAtc «fc o TSJSSfcgf L fc 

[0 0 5 8] 

4 -^on- 6, 7 h*is*i-9V yfcfc, TIHX 
*-Alfc:«l6£*L;fc«fc5fc, »D©^«bfc F ^#/l/7 
7-VX-f-fiJ/V7*L/f'fX 1990, 38: 1591—1595) ; h-VX, x;V 

, 7Af5y^^i/X, -a-a-^ -jL-a-m ri. #yyy|i 
) 

[0 0 5 9] 



[ft 4 2] 






[0 0 6 0] 



(36) 
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-2-7=-/^^ k atM^i3) ^sl/co ^n^«^(c«gML 

, 6, 7-^h^>WJy-4 (3H) -*> ({fc#»4) JtimLfco 

V'yy ({b^5) ^WTi#fc 0 

[0 0 6 1] 
[0 0 6 2] 



R = ttj^S; n = ^ 
[0 0 6 3] 

MfW^ EtOH (2 0ml) cN-^nn-6, 7-^b^^/ ! J 
y (4 4 8mg, 2 tWWiT-Vy (2. 5 5Ut;W fcOil^Bf 

«L/c 0 4~2 4fflML/:l, Iii©Et3N»U Iff 

[0 0 6 4] 



[ffc4 3] 




(37) 
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[0 0 6 5] 

mi: 



Wffl-P79£fe& 

5, 


Wffl.P13l£f£S 

OH 


WHI-Plll£f£5 

NH 2 
CH, 


wm-pi80*f^s 

ex. 


Wffl-P97&f££ 

OH 


WHI-P132&f££ 


Wm-P154£f£5 

OH 


WHI-P197£f£5 

OH 


WHI-P292S^S 

NH 2 

ccr 






WHI-P258£f££ 

5 



[0 0 6 6] 

hy*5J:tf«WM±±fl|tt (H^tf" C NMR) X-^WWi:, v-^a 
U-2 0 0 0;VJ7>X^ hn^-^tc^D, Zti^m 0 0MH z43J:t>*7 

M¥0ppmtLTfflt^n§Th7^f^>7> (TMS) A^<Dffi«t« 
M©«H75^* (ppmWf;^fi) Tl2iL/c„ s, cL L 

;l/f-7°Uy h^a-fo Sl^li7wy>^- ^3-yXSi^g^ffli^TSiJSL 



Tc GfcSJJEiO o UVX^^bM, ^7 ^ V Vtf;I/# D U7400U V/VX^ 
V hn^-^^T«5l cmCWiilfeo U VX^7 h/VcD-Mk: 

3b7 h€f;V^nf- ^(FT-Nicolet model Protage) #460fHi$8g£ffl^T 

EgLft„ »+r>7°;i^Wx^ h;Wi, K B r fVx^^ffl^t-- h 
7$ (neat liquid) T«b/c 0 ^TO|SIff^y7°;Vt(i, KBr^l^^h^^r 

(Chem station) V7 h^x7«Wcta-V>y h F(Hewlett-P 
ackard)G C/VXX^7 hn^-^^;V# 6 8 9 0^M^Tffo/c 0 
XDUmZ7 OVfrZ 2 5 0°C^o < 9±#2-8\ fiMXia^'J 9A£f£ 

[0 0 6 7] 
[ffc4 4] 



^'■^ntyi^-jsy^^ h^v+^VU > [whi-p79] 

IK* 84.17%; 246.0-249.0°C. 
UV(MeOH)X max: 217.0, 227.0, 252.0 nm; 
IR(KBr)u max : 3409, 2836, 1632, 1512, 1443, 1243, 
1068 cm \ J H NMR(DMSO-de): 6 10.42(br, s, 
1H, NH), 8.68(s, 1H , 2-H), 8.07-7.36(m, 5H, 5, 
2',4',5',6'-H), 7.24(s, 1H, 8H), 3.98( s, 3H, - 
0CH 3 ), 3.73( s, 3H, -OCH3 ); GC/MS m/z 
361(M + + 1, 61.83), 360(M + ,100), 359(M + -1, 
63.52), 344(11.34), 222(10.87), 140(13.65). 
ft. (C 16 H 14 BrN302) C, H, N. 

[0 0 6 8] 
UtA 5] 




(39) 



#«2002-5 16823 



[WHI-P97] 

JR^ 72.80%; M>300.0 °C. UV(MeOH)X max : 
208.0, 210.0, 245.0 , 320.0 nm; IR(KBr)iw: 
3504(br), 3419, 2868, 1627, 1512, 1425, 1250, 
1155 cm" 1 ; ! H NMR(DMSO-d 6 ): 8 9.71(s, 1H, - 
NH), 9.39(s, 1H, -OH), 8.48{s, 1H, 2-H), 8.07(s, 
2H, 2', 6'-H), 7.76(s, 1H, 5-H), 7.17( s, 1H, 8-H), 
3.94(s, 3H, -OCHj), 3.91(s, 3H, -OCH 3 ). GC/MS 
m/z 456(M + +1,54.40), 455(M + ,100.00), 454(M + - 
1,78.01), 439(M* -OH, 7.96), 376(M + +1 - Br, 
9.76), 375(M + -Br, 10.91), 360(5.23 ). ftffi flg 
(C 16 Hi3Br 2 N 3 0 3 ) C, H, N. 



[0 0 6 9] 
[ft4 6] 



4-(3'-'/n ; E4'^f^7xr^).7$/.6,7.J?^ h*3/*^U > [WHI- 
Plll] 

JR* 82.22 %; IKjft 225.0-228°C. ! H 
A^/CH, NMR(DMSO-d6): 5 10.23(s, 1H, -NH), 8.62(s, 1H, 
™jl 1 2-H), 8.06(D, lh, / 2 -,6'=2.1 Hz. 2'-H), 7.89(s, 1H, 5- 
H), 7.71(dd, 1H, J 5,6=8.7 Hz, J r , 5 .=2.1 Hz, 6'-H), 
wfl-f'^Y'^^ 7.37(d, 1H, / y ,6-=8.7 Hz, 5'-H, 7.21(s, 1H, 8-H), 

chjCtA.^J^ J 3.96(s, 3H, -OCH 3 ), 3.93(s, -OCH 3 ). 

* UVCMeO^X^E ): 204.0,228.0, 255.0, 320.0 nm. 

IR(KBr)iw 3431, 3248, 2835, 1633, 1517, 1441, 
1281, 1155 cm" 1 . GC/MS m/z 375(M + + 1, 76.76), 
374(M + , 100.00), 373(M + -1, 76.91), 358(M + + 1- 
OH, 11.15), 357(1.42), 356(6.31). ##HB 
(Ci 7 Hi 6 BrN 3 02HCl) C, H, N. 



[0 0 7 0] 
[ft4 7] 



(40) 



#S2 0 0 2-5 1682 3 



4-(4'-t YU*~/)\,73L-)VyyS./-6J-V* h^S^yU > [WHI-P131] 

^.OH JR4E 84.29%; M& 245.0-248.0. °C. 
™_J J UV(MeOH)X ffl «: 203.0, 222.0, 251.0, 320.0 nm; 
T"^^ IR(KBr)iw 3428, 2836, 1635, 1516, 1443, 1234 
ch 3 o-^Y7 cm 1 ; ^NMRpMSO-ds^Sll^lfolH^NH), 
chjO-J^^X J 9.70( S , 1H, -OH), 8.74(s, 1H, 2-H), 8.22(s, 1H, 5- 
H), 7.40{d, 2H, J = 8.9 Hz, 2',6'-H), 7.29(s, 1H, 8- 
H), 6.85(d, 2H, J = 8.9 Hz, 3',5'-H), 3.98(s, 3H, - 
OCH 3 ), 3.97(s, 3H, -OCH 3 ). GC/MS m/z 298 (M + 
+1, 100.00), 297(M + , 26.56), 296( M + -l, 12.46). # 
flf fit (C 16 H 1S N303HCI) C, H, N. 



[0 0 7 1] 

Hfc4 8] 



4-(2'-t FD^^7iZ)-75;-6,7-^ h^^/U > [WHJ-P132] 

» 82.49%; i&& 255.0-258.0 °C. *H 
NMR(DMSO-d 6 ): 5 9.78(s, 1H, -NH), 9.29(s, 1H, - 
OH), 8.33(s, 1H, 2-H), 7.85(s, 1H, 5-H), 7.41- 
fi—^f^V 6.83(m, 4H, 3', 4*, 5", 6'-H), 7.16(s, 1H, 8-H), 

ch 3 o-J^A J 3.93(s, 3H, -OCH3), 3.92(s, 3H, -OCH 3 ). 

r UVCmEohp^E ): 203.0, 224.0, 245.0, 335.0 nm. 

IR(KBr>w 3500 (br), 3425, 2833, 1625, 1512, 
1456, 1251, 1068 cm' 1 . GC/MS m/z 298(M + +1, 
8.91), 297(M + , 56.64), 281(M + +1- OH, 23.47), 
280(M + - OH, 100.00). ##fffi (C16H15N3O3HCI) 
C, H, N. 



J 



[0 0 7 2] 
Ut49l 



(41) 



#S2 0 0 2-5 16823 



A-iy-fu^-i: Hn+->^7i-JV)-75;-6,7-y^ h^y^/U > [WM- 
P154) 

<K* 89.90%; flfcft 233.0-233.5 °C. 
oh UV(MeOH)W 203.0, 222.0, 250.0, 335.0 nm; 
IR(KBr) tw 3431 br, 2841, 1624, 1498, 1423, 
1244 cm 1 ; J H NMR(DMSO-d 6 ): 8 10.08(s, 1H, - 
NH), 9.38(s, 1H , -OH), 8.40(s, 1H, 2-H ), 7.89(d, 
1H, J r, 5 > = 2.7Hz, 2'-H), 7.75(s, 1H, 5-H), 
7.55(dd, 1H, / 5 ',6- = 9.0 Hz, 7 2 ',6- = 2.7 Hz, , 6'- 
H), 7.14(s, 1H, 8-H), 6.97(d, 1H, J ye = 9.0 Hz, 
5'-H), 3.92(s, 3H, -OCH 3 ), 3.90(s, 3H, -OCH 3 ). 
GC/MS m/z 378( M + +2, 90.68), 377(M + +1, 
37.49), 376(M + , 100.00), 360(M + , 3.63), 
298(18.86), 282 (6.65). fttii (dsH^jOjHCl) 
C,H,N. 




[0 0 7 3] 
[ft 5 0] 

4-(3'-h FD+yjV7x^)-75;-6,7-->^ bWi^FTV > [WHI-P180] 

JR* 71.55 %; Rt£ 256.0- 258.0 °C. 
^MRpMSO-ds): 6 9.41(s, 1H, -NH), 9.36(s, 
1H, -OH), 8.46(s, 1H, 2-H), 7.84(s, 1H , 5-H), 7.84- 
6.50(m, 4H, 2', 4', 5', 6' -H), 7.20(s, 1H, 8-H), 
3.96(s, 3H, -OCH 3 ), 3.93(s, 3H, -OCH 3 ). 
UV(MeOH)X m «(e): 204.0, 224.0, 252.0, 335.0 nm. 
IR(KBr)iw 3394, 2836, 1626, 1508, 1429, 1251 
cm 1 . GM/MS m/z: 297(M + , 61.89), 296(M + , 
61.89), 296(M + -1, 100.00), 280(M + - OH, 13.63). 
frfff m (C I6 H 15 N 3 Q 3 .HC1) C, H, N. 




[0 0 7 4] 
Ut5 1] 



(42) 
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4-(3'-i?nD-4'-h b*n+->;i/7xr:;i/)-75 /-ej-V* PF^F?v7u > [whi- 

P197] 

« 84.14%; 245.0°C(dec). : H 
oh NMRpMSO-d 6 ): 5 10.00(8, 1H, -NH), 9.37(s, 1H, 
-OH), 8.41(s, 1H, 2-H), 7.78(s,lH, 5-H), 7.49(d, 
1H, J 2 -,6'=2.7 Hz, 2'-H), 7.55(dd, 1H,7 5 '6=9.0 Hz, 
/ 2 . 6 = 2.7 Hz., 6'-H), 7.16(s, 1H, 8-H), 6.97(d, 1H, J 
5-, 6 - = 9.0 Hz, 5'-H), 3.93(s, 3H, -OCH,), 3.91(s, 3H, 
-OCH 3 ). UVCMeOHJXm^e): 209.0, 224.0, 249.0, 
330.0 nm. IR(KBr>w 3448, 2842, 1623, 1506, 
1423, 1241 cm -1 . GC/MS m/z: 341(M + , 100.00), 
326(M + -CH 3> 98.50), 310(M + -OCH 3> 12.5), 
295(9.0), 189(13.5), 155(13.8). frflffi 
(C 16 H 14 CIN30 3 .HC1) C, H, N. 



[0 0 7 5] 
[ft5 2] 



4-(7x3>75 7-6,7-v^ h + v+^/'J > [WHI-P258] 

W 88.6%; jK£ 258.0-260.0 °C. 
1 HNMR(DMSO-d 6 ) : 5 11.41(s, 1H, -NH), 8.82(8, 
1H, 2-H), 8.32(s, 1H, 5-H), 7.70-7.33(m, 5H, 2\ 3', 
4', 5', 6'-H), 7.36(s, 1H, 8H), 4.02(s, 3H, -OCH 3 ), 
4.00(s, 3H, -OCH3), 4,00(s, 3H, -OCH 3 ). 
UV(MeOH)X max (E): 210.0, 234.0, 330.0 nm. 
IR(KBr)u max : 2852, 1627, 1509, 1434, 1248 cm 1 . 
GC/MS m/z 282(M + +1, 10.50), 281(M + , 55.00), 
280(M + -1, 100.00), 264(16.00), 207(8.50). ##Ht 
(C 16 H 15 N 3 0 2 )C,H,N. 

[0 0 7 6] 
Wb5 3] 





(43) 
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_______ __ 

^/U>[WHI-P292] 

JR»P 87.41%; Ht£ 277.0-279.0°C, IR(KBr>w 
3479, 3386, 3036, 2901, 1632, 1581, 1504, 1437, 
1281 cm 1 . ! H NMR(DMSO-d 6 ): 511.38(s, 1H, - 
NH), 10.35(s„ 1H, -OH), 8.73(s, 1H, 2-H), 8.25(s, 
1H, 5-H), 7.93-7.30(m,6H, 1', 4', 5*, 6*. 7, 8'-H), 
7.37(s, 1H, 8H), 4.00(s, 6H, -OCH 3 ). GC/MS m/a: 
281(41.0), 253(11.0), 207(100.0). SMJfffi 
(C 2 oH 17 N 3 03.HCl)C,H,N. 

[0 0 7 7] 

{k^±©#£offiftSoSStt©Jt«*ill^fc„ III i ^iB«o^?wSi 

hill»7^ yt^t §,Wfft7 7 -b^^M T T (3 
-[4, 5-^f;l/f77-;l/-2- r;W-2, 5-i^7i-;l/f h^/U £ 
Ty-fe-f U vy/vfAttCBoehinger Mannheim Corp.) 

, ^>fV7tt°U7, ^y^vr^Jti) ^fflv>Ttfo/co Ptf^, fiifc 

IMl:|St§IIi«^9 6-*x;K7V-MC2. 5X l oW^x 

;Koigt->- f u mmcmmtzmic 3 7 °ct 3 6 iih y^^-e/ a y 

I-P7 9, WH I - P 9 7, WH I - P 1 1 K WHI-P13K WH I - 
PI 32, WHI-P1 54, WH I - P 1 8 0s WH I - P 1 9 7fe<fc(fWH 
I -P 2 5 8, GFlfc»EGF-P 1 5 A^XfK^Ut/y^i—^ 

mm^vy^^yf-TsT-^y (gen) £o. i ~2 5 0 /iMO»gre-&t?$T 
fffftm*^ lift L fee ^MTIi, 3o©|Wx;I/»Lfc, 




(44) 0 0 2-5 1 6 8 2 3 

[0 0 7 8] 

American Type Culture Collection) (P\y^l£;k * U — 7 y KJN (Rockvi 1 le 
, MD)) *^A¥U lO%^^>«ito»J;^»K»ijnL/c»^^r3 
ff!E^-?>±g±li!(Dulbecco's modified Eagle's medium) ^fcgSMjfflBa"?^ y 

t LTtg«L/co b u^-^%ttu y^mm&fiLmm^^y, N a l m- 6 

[0 0 7 9] 

Mia»^«^ fcffc&ft 1 1 fc, 37 tt? 24-36 MI 5 % ^iHt 

^l^V+a^>3ytfto ^i;V£WIT, 10fil©MTT ( 
HHM0. 5mg/ml) £»U 7°U-h^3 7tt4W>+a^- 

->3>u MTT^mB^mmtRm^^rM^y(D^^imLrc 0 m 
ie*;w+f y*sfi^ o . o i m i o % s d s £^rf §iwt 3 7 

3p'>XrA (Labsystems) ) T5 4 0nmT\ M5 6 9 0nra«l/c„ OD 

(Dmm^^y^^^Lmmou^ »is«ioi^iLfco 

(%) (fitfO /»ffiM£ (MPS) x 1 0 0 

i c 5 omit, mmmmftmc&^TtmLrco 
7 4? h - 1/ x o-r y ^ a t& ffl 

7t^-^X©mi^ 7#v?Zv>f (ApopTag) -^y^f-^tf}^ 
7f CtV^— , 2\ ^y-7yF'Jtl (Oncor. Gaithersburg, MD 

) ^ffl^TSig^oji^tt/c^oT, jyw*3.~-v>7x-yYUwmz& 

oTtTo/to iSM[clfit§IE*6 -*x;l/ffltti§*:/V- Mc 5 0 x 
1 0 4 f@/7x;V«JgT->-FL, ^%^ISggf5MtC3 7tn?3 6ffl, to 

s 5 %nmitmmmm^4 y^^—y a^u. M±s&±^»&M?f 

<MU 10, 2 5 S/ctt 5 0 /i g/m 1 ©«^E G F S/c(iE G F 

-p 1 5 4^mm&mtmmLfco tm5%nmitmm-cy^^-^~ 



(45) #^2 0 0 2-5 1 68 2 3 

ftT\ 3 7 °CT* 3 6 R#HK y^a^—> a > L/ctt. ±^^^SS^ < «R§ 1 U 
^C«£r 1 ~ 2 £\ 0 . 1 % h U ^yftil/io l&ft L/c«^J6, 1 5 

m i m>bttMm*Knsb, mfattm^rmmu iooor P mT*5#rai&&# 

Wt'ttiX^v hftL/co SMS* 5 0 M 1 (DP B S #K:?ftfS5iB£H3\ *°V - 
B S T* 1 ®»U »{b«ffi^ffl^T 1 0«g^^a^i/ayb 

fco 

[0 0 8 0] 

7— tf (TdT) fc^tf^b^tl^DNAtDtSS^n/cS'-HFn^^* 
i^^li1-^/c46(D> ? ^>'^-V- 1 1 -UT P*^?%EifcM&<VBtt$> 
£3 7 °CT° 1 >L/c 0 ^©Iffi^PB S T«U F I T 

C t^Lrcffii?n*i/?-ym*tt&lcWUV 1 Btf^y^^-v'a >b 
s »jA^n/c d U T P £&tfj Lfc 0 PBS ^MIHW^t^if LTctiks Z<Di3>% 
-#5X^7W^A3-F^W«^^>-^F (Vectashield) 

^^X, ^-yy^'-A (Vector Labs, Burlingame) # U 7#;l/-7*N 

h-i/Xi»«nf:3-t Fn^;J/M£^<fc46, WMlOdUT 

p^ffi^^-rv^^o/to wish, ^a©wa$n/c3'-tFn^>';i/* 

^#<D±©^Sftg$S<D7^-r ^ x-f fcTIHlci: 
[0 0 8 1] 
HI: 5 4] 



(46) 
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WHI-P79 
WHI-P97 
WHI-P1 11 
WHI-P131 
WHI-P132 
WHI-P154 
WHI-P180 
IHI-P197 
WHI-258 
WHI-292 



3-Br 

3-Br, 5-Br, 4-OH 

3- Br, 4-CH 3 

4- OH 

2- OH 

3- Br, 4-OH 
3-OH 

3-C1, 4-OH 
H 

1-OH j-y?)i 



[0 0 8 2] 

^it^otwt^^o wmm%mrc%:^<t-&mp 2 5 8*5^3 -b r 

[0 0 8 3] 

WHI-P131), 2 {it (WH I-P132) , 3fu (WH I-P180) 43 
cfctfHA (WHI-P 2 9 2) K^n^nm-oX^tCo A-D(D^T\±, ^ifflSM 
lltt^LTfe?)> WHI-P 1 80 (3-OH) fb^Wffi© 2 Oj; Dflfr 

[0 0 8 4] 

, 3ij]&«l«ffeoft 0 WH I - P 1 9 7 (3-C 1 , 4-OH) £>*Bjg 

twHi-p 131 (4-oh) (ommtiz, 3&<Dm.mm : ?<Dfrtfm%:2>o m 

[0 0 8 5] 

WHI-P154 (3-Br, 4-OH) Qffit^WH I -P 1 3 1 (4-0 



(47) #82 0 0 2-5 1 6 8 2 3 

[0 0 8 6] 

WH I - P 9 7EHfigfcWH I - P 1 5 4(DWmtl±, 5 fu©i§/jnW7*P 5 > 
[0 0 8 7] 

WHI-P1 54, 4- ( 3 ' -7P ; e - 4 ' - 1 F P^^7 -75 

(+SE) IC 5 01 1 6 7. 4 + 2 6. 9|iM»I^iMiI C 5 0 
{fi 1 5 8 . 5/i M^U U 3 7 3 H hifi«7^y^WLTM^«i 
tt^L/to WH I - P 7 9. E GF-R«7J&-f 

t>*S r c775'J-fn^y+t- 1? (#X5k ^U-*;l/*^y9— U-9"-f- 
(Bos, et al., Clin. Cancer Res.)1997, 3:2099-2106; 7^6, 

(y^yhyDC) (Fry, et al., Science (Washington, D.C.) ) 1994, 265: 
1093-1095) ) T?&> U 3 7 3M«ttt5«tKtffi?tlftA^fc 
c Lfc^oT, WHI-P154CU 3 7 3il}C»t5«lttt^ ^n^> 

e^-«f^> (MFItLT^W) T*&U 3 7 3£tt«&ftTO&*# 
(I C 5 0ffl>2 5 0|iM ; 01 A) L^aot!>I#tJF, 

II^WH I-P154CH bi«IltMt§»ftt©^]± 

E G F - R) ^MV^^Mhfc 0 Lfc^oT, E G F -R«»««W^r 
IliiltilJ; < M^Tci6«7J^ WW (^ y-r^V > ^x-fe<ttf 

S?x— (Mendelsohn, J. and Baselga, J.) , 1995, M-T^n 
•fe^tf— ^74^ : IroStHS (Biologic Therapy of Cancer : Principl 

es and Practice) , pp. 607- — 23) D 



(48) !|#S2 0 0 2-5 1 6 8 2 3 

bwmmmk i§EGF-R omm 

E G F - R <DU 3 7 3 *5<fctf U 8 7 hffMW^-T > (»M 3 £fE«© 
i5KA¥U fiatl fc) l^fDiffill^, E G F - R OSBflSft F7-Y y KM 
«^7 9 n-t«^ffl^c^«^J;^l^f-iII»l 
xmm Ltco ta— a U ^K&fe £ tfgSftfeft« 1 — 1 — 3 

^E GFSfct±EGF-P 1 5 4 ©l^tlfr^ML/cU 3 7 3P««M¥ 
Wtt»m^/co «^7*M7;l/ftF^iC@^l, EGF-RM7* 

n— *vi/K# m&mm x-#m&u f-f-3 m&mm xmm&L 

(0 2 A 2 B) o 

e g f - p 1 5 4 m&fovmm 

4- ( 3 ' -yn^ 4 ' - 1 F 0^^>;V7 x-;W -757-6, 
^^W'J> (WH I -P 1 5 4) OBMW^^-r?,|iE0^^n/cKM«m 

§ct(a^T, TIH©73?£T*^{fc^£ffig!*.fc: FEGF 2; 
[0 0 8 8] 

thEGF (rhEGF) ^ N*«lim®6«fPlfe^#r D fc 
/c^tD/ci60^^7°f-FU-^-^-^yX^M^LTl^li h E G F^fig 

{*feJ;t>raL/cMeH(D««m$^/ctulHr h E G F itttfgSK^ F U 7 

^ffl^TffSLfco UliUcrhEGFtl ifflHPL«5i;ffiffi4. 6 + 
0. 2©SDS-PAGEJCj;oTS»fije99%-Z?feofCo rt*HS^;W40. 1 
7 2 E U/ragf$^c. 
[0 0 8 9] 

;l/6-[4 , 7v ? F-2' --Fn7x-;V757]^Wx-F (7;l/7*-S 



A N P AH) (H°7X^#;I4±, n>y^7*-h\ -f U (Pierce Chemic 
al Co., Rockford, IL)) ^^fcW»»EGF-P 1 5 4^ft 
££fi£f Sfc&fcii&BLfc 0>y*y5 (Uckun et al.) , ^x>X, 1995, 
267, 886-891) 0 X;^7 tSANPA Hfififfi rhEGF^lO : 1 (D^JHtV 
WH I - P 1 5 4 li?*?-)ixn/fr*is F (DM S 0) * 5 0mM||l] fc^L 
, ^iUV)fex5'^- (tf;I/UVGL-l 5 5*7^1* : UVP, ^ 
ij7Ux/K *U7t;l/x7ffl (Model UVGL-15 Mineralight; UVP, San Gabriel 
, CA)) £ffl^T, 1 0#M»WfciI^b«:tf^ ^52 5 4-3 6 6nmTfU 
VMLfco SJSttS/>^Uv h- h U>£ EGF-SANP A HOffi©«t 
1 Offif^l/^ffi^LSWH I - P 1 5 4©#£T"Z?WH I -P 1 
5 4^EGF£#i$t/Co 
[0 0 9 0] 

KJSig£W<D5fitJ£WH I-P154^ M^SbfcPD - 1 0£^A£: 
Mii£#, IplfcWH I — P 1 5 4&t>XfKT$fttt<DEft&J&Ml*G?&t> 
L < &VM 2 k D a EGF-EGF sfctS^ftfc, 1M X»ffitt« 
f^p^h^y^- (HPLC) &C<fcoT^£LfCo EGF-P 1 5 4©EG 
F-S ANP AHfr^CDMna^ ta-WM«y*-h' (HP) 1 100V 

'j-xh p l c«ffli^dffiH p l c^f ffl t/t„ mmwm, ^«fHPL 

X7i'J V-7(Spherisorb)OD S - 2iJ5ffi*7A*fflV^Tffofc (2 5 
0X4 mm, ta-Wh/^A-hU * * P ^ # 79992402-584) „ HPL 
Cfcfrdtfc ^^VVDU7 4 0 0Mm»T, MV»UV 
X^Wl^MU EGF-P 15 4, EGF-SANPAHft^tflftglEE 
GFOA WckM^MMhfco 
[0 0 9 1] 

IMtT'i/a^ffl^T, 2 1 4, 2 6 5£cJ;tf4 8 OnraMfi^, §HPL 
C^n?f ^5 AfciUBgWlcfr ofco 0-30 ^O^HHPB-e 0 %~ 1 o o %m 

^TTIH^IB7 0 n^^A^ffl^Ttfofco 0-5^\ 0-2 0 %mWm ; 5-2 



(50) f#S2 0 0 2-5 1 6 8 2 3 

osh 2o~ioo %mmm ; 2 5-3 o^\ 1 0 0 %mmm ; £^3 0-3 

10 0~0%j«o tulB?§ilW8 0%7-feh-hU^ (CH3CN) 
, 2 0 %7k$5&tfO. 1 %T F ACDg-a-«feo/c 0 xU^bDX^tlY 
XX^^ h-P^ h'J-(7x>^?)(Feng et al.X ^-W^'J^yVtx 
•fV— VXX^^hn^hU— (J. Am. Soc. Mass Spectrometry ) 199K 2:3 
87-401) ; (Covey, et al.) , 1988, 7t°7 F3$a^->3^ 

yYXX^^ bn^ h'J— (Rapid Communications in Mass Spectrometry ) 2: 
249-256)) PESCIFX API 3{£4{§^XX^ h (/- 

^(NorwalkX C T) £ffl^Tfrl\ P 1 5 4 $3 cfctfE G F - P 1 5 4 ^ 

<DP15443«ttj : EGF ©{b^sm^au^L^o 

E G F - 1 5 4 ©iftD &2M3<fctf «TO 

M^tL/cE G F-R*5<fctf E G F-P 1 5 4^^'ttlLfc» 
m^WM^»M-r§/ci6^, E G F-P 1 5 4I»U 3 7 3HM 

— *fV^ * n X n t?-^fflv^T^«f h tco 
[0 0 9 2] 

( i ) E G F S^i* ( E G F - R) *1MM^MfM£Ill^ ( 1 i 
) JKttJllHJ@££3E G F-P 1 5 4©ffi»3i&»*l 1 HiBiU (i i i) EGF- 
P 1 5 4®aLrciJM^WO^¥W#^^P^5fca6t^^^^fflv^c 
o EGF-RfOT3<3;tfEGF-P 1 5 4 0iWDMCM?)/:fet, U8 
7MU 3 7 3 KI»t°'J - L - 'J i»^i^Lfc^7Xl 3 5mm^ 
hUll (-7f^& Ti/a-^yY, feyytfl (Mattek Corp. Ashla 

nd MA)) 4 8W#L/c 0 tg*±g±til^r. 5 /x g/m 

lOEGF, EGF-P154feb< ti^ftWH I - P 1 5 4 ^t?§« 
gifci^U iK3 7W5^\ 10^ 15^, 3 0 5j\ 6 Ofrfccktf 2 

[0 0 9 3] 

^v+i^a^bDt, W^P B ST*2in^U 2%^*;W> 
r^xUF^S^bfCo tulBW^Mtt^L (permeabilized) , 



BBffifcO. l%b'JbyX-100mt5PBS^C2. 5%BSAT?3 0 
#7uy9Lrto E GF-R/E GF-P15 4^&«|±i«fci6^ W 
^thEGF-R <DMMft F^-Y > £2tr 3 9 n—T^mt ( B S A ft «fe tf 
h'Jhyx-ioomtSPBS^i ; iot« C9-y**;l/y/W 

^f^/ni?->f>^ #V 7^;^-T(Santa Cruz Biotechnol 

ogies Inc., Santa Cruz, CA)) ft «fcWJ Tvl/W^P 1 5 4*n!tt ( 

1 : 5OO#J0O ©2i#8t£ffl^T. SiBtlW^a^i'gyLfc P 
B S -T^m *WJfi%, F I T C fc^LfcWKv^X I g GKf* (7V 
-i/tAtt, y-'J^hyA-f^ (Araersham Corp., Arlignton Height) . -f U 
y^#D ftcfctfr^X W Ft P B Sfp- 1 : 4 OftfraS^Lfcn^KW^ 
IgG (77-^A#) OS^ffl^T 1 > Lfe. m 

UK, i : i ooo-etRUcT^r-fa-rw (^N^#;14± (Si 
gma Chemical Co,) , -fe>h;WX, 5X-'Jffl) £*fT * u-j-frfflk 
fc, F I T C fcSjg^Lfdfr^X I g G^^MTOia^Tfa-^J 
^fSEfcH^fco «£PB S#Ti£?fU h-h-3 (t^a7^n-7 
^y^7, ^/y (Morecular Probes Inc., Eugene) , ^rf^H) ^rfflV^T 

, l : l ooo<D«i o^ratb^feb/co ,M£PBST*mm&U t) 
>%—# i 7tt'<>Z$i/—j\/Y /^y^A, *U7*;l/-7WI 

) &Cft#, -3>77**7 b77 77^ bill (Nikon Labhophot upright mi 
croscope) «^/c±±«'« OW*7V F(Bio-Rad), MRC 1 0 2 4) £ 

WH I - P 1 5 4 OIIIII^^EG F <fc t)^#*n, K 

JMStt^&i&fcfr frtem^ZTcltolC, E G F - P 1 5 4 ft£tf«fH*W 
HI-P1540U373 ft£t>'U 87t hillll^ 

J;oTMLft. »J3}i:iaiff)i9(i:, -^xyFU/'y^ta^t 
7# h-S/XtfffffiL/co ^Ox-^^TIH^IH-To 



(52) ^82 0 0 2-5 1 6 8 2 3 

EGF-ROU3 7 3fecfct>*U8 7 li bH^BffllS^^te^SSffiSKi* 

&&t}#mu-^--7£M^ tuxuv-ic&^TmmLrco 02 A&^tf 2 b 
t^Lfct 5 mam^yt^ k-egf- rk{*^#^ MttMtt^ 

[0 0 9 4] 

egf-p 1 5 Am^(D\j 3 7 3mmmmmKmf^m<o^mmm'\t(D 

U E GF-RfeitfE G F-P 1 5 4 / if©W^W]L|i?nfc* 

mm^mmt^mmLtco ^egf cs^-f) tmutc. egf-p 1 
5 4 a, e g f - R^orta^fr^tst iot, §§«/r«rt 

»tMTl«II«J:^U XZCtifi-eZTto I3A-C, 3 
C\ 3D&£tf3D'^1-£9^ M^tl/c:«0«Rrt^0EGF-P 
1 5 4 (K-EGF-RlrLl*, m&ftlC fe^EGF-R (KEG 

GF-P 1 5 4HSS1 0#&rt£, EGF-R/EGF-P 1 5 4«^*:ttrtgP 
i&fr L&J&fco 3 0 foW&'fshtc EGF-R/EGF-P 1 54 

, mmLrcB^MmmvmmmoimmmfoLfco ttmmc, ^wwh i - 

P154(OWILfc« (13 3B') Til Sffi E G F - R gc/cttK 
P 1 5 4*tl{* C*feS^) T^^tlfciiffiWia^n^^o/Co 2 4 
(6Jfca 1 2BfHTO±&V\) , WH I - 1 5 Attlt, il^WH 
1-15 4 «Jl£nfcfflM«ft« d ttfVZfc m 4 A, 4 A\ 4 B 
, 4B') o IfcAbT, WH I-P 1 54fcEGFfc©8^(Cj:oTEGF- 
R ^ttJS^HIffllS^ «fc § d OMUtt^^/ U D iiin L/co 

[0 0 9 5] 

WH I - P 1 5 4<Dm&mfflm^<DMMtfE G F fc©3g-&lc«i; D$#2tl, trt 
Hi«rgtt^^i6/c^ £ a fr£fK3fci&fc: % E G F - P 1 5 4 & «fc tflNt"S#W 
HI-P154CDU 37 3$3&ZfU 87H WII*7^ytSt§IIStt 



^•oommonmtDZft^nK&^T, i-ywmmr*, U3 7 3«» 

T&TOI C5 0{i8 1 3+1 3 9nM (IBB 5 8 8 ~ 9 5 0 n M) T\ U8 78B 
Mte-O^Tte¥i% I C 5 0{B6 2 0±9 7nM (IBH4 8 7~7 6 1 nM) T« 
L/co t&ia^f*«K#ft»?>5f<^/c I C 5 omit, U 3 7 3fflJS»L 
T8 8 1 nM, U 8 7IMLT6 0 1 nMSofc„ J£$$LT, «^f*W 
HI-P154(1 U 3 7 3 f: fctt U 8 7 * n ^JlMAXLfrMM L 

%fro/c 0 EGF-P154ti U37 3 8BBS£ttLT&0IMg£#WH I - P 1 
54O206f (IC50f: 1 6 7. 4 + 26. 9/iM*f811 + 139^M 
, P<0. 0 0 3), S feU 8 7iMLTliil^WH I - P 1 5 4©2 
88{g(IC50{fi:i78. 6 2 + 1 8. 4 6 /iM^6 2 0±9 7 jiM, P< 
0. 0 0 1) WlX^fc (05 A) o 
[0 0 9 6] 

E G F — RPH14N A L M— 6 fittWtcMLTM^W*tt^^-rWH I 
-PI 54t»D, EGF-P15 4tt, E G F-RiTOW^y 
©^^iiiRWMStt^?|§S5CL/c (05AM5B) o U/c^oT, EG 

f ^©i^a^twH I-P1540H MP^M^^-r?.?i)73«±#b, mm 

[0 0 9 7] 

E G F-P 1 5 Am^WtltW^, E G F-R^n->y^— tf«7J^^ 
S r c7r^y-PTKfc$g<&UfcEGF-R"e&5EGF 
-GENtt, ill«»^J:^^^^fc (0 5 A) o LfctfoT 
, E G F - P 1 5 4 O^MJJSStt WH I - P 1 5 4 gKj v £Df-P i/>^+ 
— tf M# ffic £ 3 £> T- & & V \> 
[0 0 9 8] 

«§EGF$fe»EGF-P 1 5 4tD^f tlMItfcU 3 7 3tt»ffi 
MO^if^^i^fco 16A~6C^UaMC 2 5 /x g /m 1 <0 



EGF-P 1 5 4 (2 5 fi g/m 1 <Dim&foE G F Vteft^) MR2 4 B#F^ 

«mtu mmmmx^r^mn^wm^hTco egf-p 1 5 4®s2 

[0 0 9 9] 

egf-p 1 5 4mm^nrcmwmmm(D^<DDNAr^h-: i/xte&zmK 

* T d T mft& dUTP-y^ KffttK: «fc o Tl&ffi $ « ^ y*M f - a 7 4? 

n If-Mfc:^ ftTVS <£ EGF-P15 4MLfc (LfrLEG 
F«LT^§^) ttWfflfflMc-O^TF ITC-g»n^'-y (£ 

-y-dUTPffii^i^ti:^ ®13 6« £l^©3f««&o 

[0 10 0] 

IMSt <:ti5of-?(t E G F tc^iaoTliM^gWi: 

IiM»«P 1 5 4MS*rStt^ ! ffM^^i9, ^±#t5ilfc 

S C I DV^X^f/VT© E G F - P 1 5 4 ©KH*rStt 

S C I DV^X^e-rVWc&^T, ££E GF-P15 4 O-f y tT #T'<DlnJ»© 
rStt^^tl/Co C B. 1 7 SCI DV<>X^fel>T, 0. 5x106 <DU 
3 7 3W^Taitb^C5. ffiW^C^L/co ^»kh)jiM^M 
f§il©SCI D7^XSl»f/VT(DEGF-P 1 5 4 <?M y e^JnJM 

S C I Dv^xnnn-cDltJf 

sciDvw^ tag,, rig, m^u^mmisnrmm^ftMmiciiL 



£3B/M7SLfc 0 

t M»sc I Dv^xSl^f;!/ 

CB. 1 7 S C I Dn")X00|£(C, 0. 2mLPBS^0. 5X10 U 
3 7 3 H hB«ffl»^Ta*f^cfcoTigSL/co PH«»^Sii*P$tl 
feSCIDVW*, i.pJiOEGF-P154(0. 2mlPBS^0. 5 
mg/kg/» feL<& lmg/kg/e#i)T\ Iffilffi©il©10 
^P>^TlOHFIi0ML/c„ PBS, iI#EGF(lmg/kg/^I) 
, fcWmWHI-P15 4(l mg/kg/^l)t«iH»fcfe 

xx, x^, xi,F-7X xA, -f-, ^y7\ x^ -f— 
, v-fe'J xx, >rT xx, >>x- >>x-, \*yif— -rV- xV-, 

^a— ;VF XX is— S/aX7 (Friedman, S.H., mDolan, M.E., Pegg, A.E., 
Marcelli, S., Keir, S., Catino, J.J., Binger, D.D., Schold, S.C., Jr), 1 
995, **V9— D*?"-^ 55:2853-2857 0 ) ^S^TftlfLfc 0 

7^F*7X^ISl, -Nx-h^v-'Jy/x^-^y^feL/co M©fe?»a£S 

^tV^'J^- TKWaurzyniak, et al., 1997, Clinical Cancer Research) 
, 1997, 3:881—890; 7^-7^5, + U^— (Anderson, et al 

., Cancer Res.) 1995, 55:1321-1327; 7>y^>S, -»-tM7^'Jxii 
M>nn^- (Uckun, et al., J. Clin. Oncol.) , 1997, 15:2214—2221) 



yEGF-pi54i^ mmmm^mm 2 4 mmmc&mtz 
1 -iw^mmwtwmk, egf-p 1 5 4(5oo/i g /k g /Bx 1 oh %tc 

aimg/kg/0xi 0 0), #II-a-EGF(lmg/kg/0X 1 0 0), ft<fctf 
#II^WHI-P 1 5 4(lmg/kg/0x 1 0 0)Sfel4 P B S S 

c i D^">xos*^fi^j;t;M^#*^^-ro 

[0101] 

PBS (N=5 ;ii*4W^7>=19 0) , EGF (N=5;»« 
4W^7>= 2 3 0), ^/-diM^WH I - P 1 5 4 (N = 5 I Dfilffit^ 
W^7>=1 9 0) tWtlfcl SEOM^^X©^, »H*T330 
JX±£#Lfck0&%frofc (N= 5 ; &®££#B&*^7y= 19 0) (0 
7 A) o EGF-P 1 5 4^ £ fcD5OO/xg/kg/0S#MP^;VT«Lfc5 

/c (07 b) o cnzoimmmm^vxtDMm&vir-Dt'hisfr'Drc (07 b 

) o 

[0 10 2] 

PBSMV^X^T»3 7. 5 + 3. 3 0ttrtt\ EGFli^Xt 
J3^tti3 4. 0 + 3. O0M WHI-P15 4»^XttWti3 6 
. 0 + 5. 10»II»5Oram 3 ii:Ib/c„ EGF-P 1 5 4 (500 /x g/ 
kg/0x 1 0 0) Mv^X^^ol^T^, H*«fiLT5 0mm 3 tjg-rs© 
PBS, E GFl/cSWH I - P 1 5 4®lLf«^Xl:tHT 1 1 0 
I^ofc(4 7. 4 + 7. 10M3 5. 8+ 1. 8 0)o»(TO^ PB 
S + EGFM^t) 07-)X{C^^f^nfn, 2 0 01, 4 0 01© 
H«W^%+^2 mm+SE) ftlftllO. 2+1. 4 ram 3 , 
9 2. 3 + 6. Oram 3 /£ -3 /Co 2001, 4 0 0f£©M©TOW&*#£ (¥±§ 
ll+SE) ©ltt5!K«fcn^ 0 0 ft g/k g/0©E G F-P 1 5 

4T«nfe7WT'l. 0+1. 1 mm' (P = 0. 0 0 2) , 
3 7. 6+10. 7 mm' (P = 0. 0 0 0 3) fcWlcM^frofco 
[0 10 3] 



1 0 Bililt 1 mg/kg/0OEGF-P154^ML/cV>XO4 0 
#L)$W\ 5 8S^S^TM«ram^tl*^o/c (P B S + E G F+WH I -P 
1 5 4 ME G F-P 1 5 4, P^y^Mtt^T P <0. 00001) 0 SD60 
%<DV^XtfcttSH3SfigSti. 5 8 BM<Dl^Pp&z:>50 mm 3 fcgfigLfcfcOfci: 
frfr-ofcc IfttfoT, EGF-P1 54(i, M L/c2MSttMl^Wc£>^ 
T, ^y^V«ffl»Stt^#sJcMELfc 0 1 mg/kg/Bx 1O0CEGF-P 
154 (2. 9niolOWHI-P154tt:fflS)%l OBHIS-^'rSCfct.kS^^tt 
IPt, 1 OFm 1 mg/kg/B©#II-a-f*WHI-P154 (53.2 nmol) fe«fctf#* 
1=tf#E G F£K^LT&, S C I DVWtf/l/KiiSMI^tSli] 
E G F-P 1 5 4©^>lf«BSStt^©E G FgP^©» 

St>tt"Z?ttSl^<l fc, Sfc E G F ^y^V ItllliS 

IC^-TSWH I - P 1 5 4©KMSrg«ft&££^> 1 8fTC&o;fctfctf 

[0 10 4] 

^■mt, mmm 3-5 ©mm^n^ w&^/y y 3 -yu* 4 • - 1 
h*n+i/7i-;W (whi-pi 5 

milW^^tlfco WH I - P 1 5 4 EGF - R^— ifft^tf K S r c 

7 r ^ u - f- n y > tfosfcb y t e £ § u: t h f\ Z(D 

Sf^rt\ fc-tffc^ [W]^(7)»(DPTKPfi*Stt^lf-3 4- (3' -7nt 
7x-;I/) -75/- 6, 7-^h^t7'J> (WHI-P79) ^WH 
I -P 1 5 4JSSttl^llffllia%««^5Cfc*^t^*^TfeSo (Rl^tC. 

hfilM^ck^MW^MnTt^VK^OP T )» 
H«^^§^Hi^#?»WStt^^o/co E GFl^WH I — P 1 5 4 i-C 

KttU WHI-P 1 5 4%Mtf!£t%rcmcE G F %mmLrc£>\ 



mm 6 

3 0 7^7D*^X IVi3 7 -^>fOECMiai^ M» 

^^yfeitf37^>tt «o»»Krt©#WWg^©^ (li 

mitans externa) tfeD, ^^f-^f-^7:«W«#^fI««ji-r§ C 
ffljntl^c (*W>yb, XX. hWH -a-o^x>X (Carbo 
netto, S., Trends Neurosci.) 1984, 7:382—387; 5?x— "7V — , 

Ttf#y% T—)W ^t-tM7-a-nn^ (Rutka, J 

.T., Apodaca, G., Stern, R. J. Neurosurg) „ 69:155—170; «7*iyxhn- 
£ ^r— x— fe«ktf lVf--V — F x;V X7 (Venstrom, K.A. and Reichard, L 
.F.) , 1993, FASEB J., 7:996-1003) 0 utlBOE CMlSRO'f Vf^'J > 
l«l«gf t&«ffl^4-9©S^§t Mf I (U87, U373, T98*5 
cfctfU138) &£tn^<D»IMl (#^(Daoy)) W^^y^ffl^TlS^L 

/Co 

^A»Hm^El3*OllhagiH»«^^yU-8 7MG C*7*n^#HTB 
-14), U118MG (WP^#HTB-15), U-138MG (£^n 
^#HTB16) , U-373MG (A^n^#HTB-17), T98-G ( 

*?n^#cRL-i 6 9 0) Uioifiil (#*-o r^u^y^v 

7°*;Vf--V — nl/^i/a y (American Type Culture Collection) (ATCC) (ny 

l /t d m e u^m ^ramx ^ * - * l fc 0 y ummr v ^ <d 
<t¥m®mu£LTffim&mmg&mm*mmLrco 0kmm&, {^ao^mc 

«fcoTH8S!Lfe (7;bt£x x- N ^y^eh y-f, x-ff- 3m\ v 



(59) #32 0 0 2-5 1 6 8 2 3 

— =5-y V~ 7— ;k T—uyvy xx s n*/n7X+- s?x— xAI? 
itf^^iyy 7— ;V x^(Albini, A., Iwamoto, Y., Kleinraan, H.K., Mart 
in, G.R., Aaronson, S.A., Kozlowski, J.M., and McEwan, R.N.,) 1987, 3r-V 
y*y~ U-9— ?\ 47:3239-3245) „ £©»ig±ii}N IH/3T 3Mfti« 
HCAATCC* ZuV #CRL-1658) fciu 1 0 % F B S ^MWhtc D M E 8 0 % 3 
7)\sjLyy~ (confluency) £/&R£^ 0.5 (g/mlO^lftni 5 V (alb 
urainutes) mt5ttiJgWe2 4Hffi@tbfCo ^0±g«©±rl^^ 
ML, 1 0 0 0 x g-e 1 5^Fll^ib, ««I£U 
LTffflLfeo 

(a)«^^B^B«^^>o^-x^^yg##tt^SI^Sfci6, 33,J;tKb) 

hm&p b s m /ig/mi) ^im 4 (ce-Bk sags-erc m&fcfr a s 
, ^x;^^S7j<fpb, p b stf i o %©«i7;^5 yt'tltinraa^L 

[0 10 5] 

tCfigfibTV^DMEMff»«^:{fc^WHI-P79, WHI-P97, WHI-P3K WHI-P154 
, WHI-P258 feL<{i^f^y»^T, 1 /xM ~1 0 0/iM ©«HO«fi 
T% MU 5 % C 0 2 HHIKT 1 6W^a^->3yL/c 0 DMSO (0 . 1%) 
M^t?frtLTlmz.rco $m&. MM%, DMEMtm<II?tfcO. 0 5 
% h 'J7^y(7^7f^/D^ (Life Technologies) )^ffl^T77X3fr 

[0 10 6] 

g#r^-tr^^*3V^T{is M®«b jSktiaffi DMEM72»U 
SttfcU iilDMEMcfitSli^t, ^Mfi^2.5X!0 5 fl/ml^Lfc 2 



.5xio 4 m<DMM%^t%>MMMMW. lOOfii %^ti^ti(Diy nMcmnL 

, MM5%co 2 mmnv immmm^tco mtt (3 -[4, 

#fJ^^«L/c 0 <7x;l/«?#tJL 10 iiKDMTTmm 

fiO. 5mg/ml) H-y>ij u 7>A^^ ^yfV7tt°'JX, ^yf-fTi' 
>W\ (Boehringer Mannheim Corp., Indianapolis, IN) ^^c^fo^ x.Mz}ffik 

ffiH,*-m3 7 tt'O. 0 1 MH C 1 4« 1 0% SDS^^tMW^ML/c 
o ^x;I/©MS£v^n7°b-h'J-^ (7^>XfAX (Labsysteras) 
) ^-5 4 0 nmfc<fctfS*iSifcg690 nmT«L/Co OD540 ffi^^x^cDffi 

jMK&w-rsfc&fc:, 0D540 fa^«^^>ti:-3^TM^n/c»oD54o - 

1 0 0 x [ ( 1 -^WJiLfcWOgafiJ^) /*mMM«iJ 

IS* 

i6i$L/c7"U- b tgf5t/ci»J:(fM«i»77^^a yii 
[0 1 0 7] 

0 9 A~9mc^-f fr»^y , ;>'l^f*4-(3'-7 , P^-4'-ll 



Fn4^7;V7xx;i/;-757-6, h*7^+ VV y (WH I -P154) ( 

LfrU ^fHfc&fb^ftfWH I -P 2 5 8 7ft4ftWliN U 3 7 3»75- 

#WtPI^Lfc 0 TOlC5 0fl^ 7^7n*7f-7^ML/c7°7-hK:43 
l^T&2 9. 8 + 3. 1 /iM (N=3), 75-^ML/c^l/-htl5^T^ 
3 6. 1 + 3. 5/xM(N=3X n^-^£M^Lfc7l^- MC&'^Tfc^ 4 2 
. 7 + 2. (I=3)-?fco/c« 7x^§J:©3'7ntfll(iWHI- 

P 1 5 4©gttt^#t§ j;^S§o &«5k cl©7*P ; eg&g£ft< 4-( 
4'-tKn^>;V7i-;l/)-75y-6,7-^ h^tV~y>[WH I-P 1 3 
1] &WH I - P 1 5 4J:»)13V»fr5-efc3 (^TOI C 5 Of*: >5 0 jiM) 

o 7x-;H±o 4' - h Fn^^WlfeWH i-p l 5 4 oGMFfcSF^TS 

o ft^SWH I-P 1 5 4 t7i-/H±©4' -H FP+«^< c 
Sft S fctf © 4 -( 3 * -7*n ^67 x -;l/)-7 5 7-6, 7 -7* h 4^7^+ 7U 7 [ 
WH I -P 7 9] »j|»#)^3fr5T?fcS(£T0 I C 5 Oft: > 5 0 /zM) 0 H 
zKD7n^S^7 i-;H<0 5 ' ffi icSIA-r § c icj; o TM7Stt&H£#£ ti 
^o/c: 4-(3\ 5'->>7nt-4'-t:Fn^7V7i-;W-75/-6, 7- 
7^ F^7^+7U>[WH I-P 9 7]«, WH I -P 1 5 4 X D?il7J&»o 

/Co 

»M7 

whi-pi54^egf m%&mmwfitcRi£?&m 
±^^-a-r§#^<7)^sH?t<fcoTiis^n§ 0^4 xa, m7 x-r?-, 

^ X-, V?Ef X-f9\ 33^ i>x- -V*^ 7^(Hatai, M., Hashi, H., 
Mogi, A., Soga, H., Yokota, J., Yaoi, Y.X 1994, FEBS 350:113— 
116;*— <7x7X x- xA, X x^f xA, 7 7>f/bV7 7— 

7-, 7^-f7 #-7^ lA, 7;VUy^ x- N v9~-7 7x- x- (0 
uwens, D.M., Mikkers, H.M., van der Zon, G.C., Stein Gerlach, M., Ullric 
h, A., Maassen, J. A.) , 1996, /W*^^X h U — 7> — f)\> (Biochem J.) 



, 318:609-614 ; X 7^-, xA tV-, ^-V>X 5?x~r-f- (Schaller 
, M.D., Parsons, J.T.) , * l/> J^tf-^X (Curr. Opin. Cell) ; 
+f*y#'J- TV (Zachary, I) , 1997, Jy*—* -fj]/ i^>-W7^ 
W5Xh'J-, •toWWtfnS?- (Int. J. Biochem., Cell Biol.) , 29:9 
29-934) o EGFit E G F &®ft*%miT%mZftMmiJ$mM<Dffl3-&ft%i 

[0 10 8] 

VfflfffifiE G FSW»DttIifiSSIfc&trr»»*il^Srci6tC, h U 7° 
i/VML, [Eltl^n/iW^^^'J^OM^ 1 /iM~5 0 /xM«fb^^ 
3 7t-e4W^a^->3>U *-©&2 5 Ong/ml©EGFT* 

[0 10 9] 

E G F mW&MHDfclbte, MM* 2 5 Ong/ml® E G F ©#£TT7°U- Mt 
[0 110] 

E G FlCfcSU 3 7 3<9|iltt, #'J-L-U S^fc&frSttfcTV- h^\OS 
#|1J^3 3. 2±5. 2% -5 8. 4 8 + 4. 7%(P<0. 0 2)©IeHTW». 
£±#£#fco U 3 7 3»WH I - P 1 5 4^^T«II1L^ 

eg Fm%®mm%K±KMikir%<Dfr-&z>?. u 3 7 3 ©g»M^ 

E G F©WftS&clI8fc>S?\ ^X7^fy<?){i5^TMlft#Wli:S'>^tft 
(110) o IrHSHc, a+J^fgVHCfe^^t>6T, 1KWH I-P13 1?f 

ifiw^^yehnfti^ Thywn-f^^nt 8. o-(m- 



yX^x/I4BJ@fg*?-^y^ ( r^Vfyfty^J ("Boyden chambers")) ^ 

m^xma(DJi&r>m<rc (r;i/Hx x- N ^y^eh ^w^y x^ 
f- 7-;k 7-nyyy xx x- N aVu7Z$— *J 

x- xAfe^rfY^xyy x?) % 1987, y-9— f\ 47:32 

39~3245)o 0 (t g/il©V h U h >J «y 

fco vbUWvby y?X&, ^^nf^^'JA 
V^ttfilS^hiJ-^X (ECM) 0^<OjbvD$#fr£&So 
[0 111] 

0. 5mlOteiftL5f DMEM^fflt/^Tl~2B#P^S7j<fnL/co *t x /U >H»ftA^ 
WH I - P 9 7, WH I - P 1 3 ll5j;tfWH I - P 1 5 4»T, 1 
^yML, B S A^tt§ttSDMEMt2»L, IHRU 1 x 1 
?fD M E Mttyc 5 x 1 0 ' iOMS^tS 0 . 5ml <D«I»«^ V h 

,750 (ion i mmmm^mm^it^m^mnt lt 2 4-->x/V7°u 

yaylfco ^^a^ya«, H0IH7^;1^^ — fy9--h«£U 

#-C&t«fcLfco 7^;l/^-Tg^c»L/cfi«14(7)W^ia^L, (H 
em a) -3$?rc*g5feU SiMTTSttfcLfco ^^f/^-fiiof, 5-1 

%|fiW= 1 0 0 x [ ( l -^WSLfcWOS**iJ^) /M3«©K*M 



(64) #S2 0 0 2-5 1 6 8 2 3 

mm<D3^(Dnmfc&^T&mm£kft%BmLrzo i c 5 om^^yhfv 

xf, ^U7^;V~7#|) (Graphpad Prisin Software Version 2.0 (Graphpad S 
oftware Inc., San Diego, CA)) %m^TfflmmfHfo1RK £oTfrMLfco 

fan 

fc^V-rV^^y^|*IT»^M»tt^^o/co WHI-P15 4(t U3 7 

tlttWH I -P 1 3 1 f/cSWH I -P 9 1 &*)WlT£~3Tc (01 1) „ 3"3<D 
SUW^fr&tf&nfcTO I C 5 omit, WH I - P 9 7 T\ 10.59+1 
. 8 /iM (9. 5 7- 1 1. 6 4 ;WHI-P131T\ 7. 07+1. 

8/iM(5. 0 8-8. 5 9 /iM) ; ^LTWH I - P 1 5 4 T\ 4. 46 + 0 
. 8 /ill (3. 53-5. 0 1/iM) •pSofto 3"3©»¥»5©IC 
5 Otttt, WH I -P 9 7T% 9. 5 8 /x M ; WH I - P 1 3 1 T\ 7. 9 5 /xM 
; ^ LTWH I — P 1 5 4 T\ 5. 2 jiMT'&ofco 
H»9 

v v yvmmmy**? -zis&TSTZi- ymsomm 

■J^&XZfS.^-Xy -r-f — S?x— (Symons, M.H., and Mitchison, T.J.), 199 
1, i?^-i-My*i>WU*ui/- (J. Cell Biol.) , 114:503-513 ; yy? 

74 x;V (Wang, Y.L.) , 1984, ^t-tM7^WW^n^ 99:1478 
-1485; 7*l^yf--V- XX, (Bretcher, M.S.) , 1996, &l/ (Cell) , 
87:601-606; T^X^- x;l/ xA&cfctf*— ;l/ X- (Machesky, L.M., and 

Hall, A.) , 1997, ^>-tM7t/WWtn^- (J. Cell Biol.) , 138: 
913-926) o 7^fy7^7^>b©l^ ftiSfcfettS^;* l^xV 7 (lame 
llepodia) j3&Xf74 i 7$7 t 'fT (filapodia) OJMii, ECM^B©» 



(7Vyi? 7x^X % ^U-^-, (Burrid 
ge, K., Fath, K. , Kelly, G., and Turner, C.) , 1988, 7-a7;H/lfa- 
t7W/Wtn^ (Ann. Rev. Cell Biol.) , 4:487-525; ^iJt^ ^r- 

5/— (Burridge, K., Nuckolls, C, Otey, F., Pavalko, K., Simon, K., and 
TAurner, C.) , 1990, fV7 7- f^id^^h (Cell Differ. Dev. 
, 32:337-342) 0 C(D7°n-trXt*3^T(i^*7 0 ^-^CDffMfe t/cSg^fe 

Vvis ^r-, 7x^X ^r'J-i>-, 1988, 7~^7)IU 

If a- *7t;WW*By-, 4:487-525; ^UyS? MJ;tf7i^X^ 
1989, ;WtX7W (Bioessays) , 10:104-108 ; i/ artA/V W V *J 
x- -Y- (Schwarzbauer, J.E.) , 1997, ^b>h;WtP^~ (Curr. Biol. 
) , 7:292-294) 0 iitf^t f § iWlfi^I^ 5 Wfe ?) , fflttfim 

[0 112] 

EGF^g»g#&, itfi&SftfcF AK/7^fy «I77-^ 
iTMmZn%o MOttHb/cU 3 7 3 ,«C#tf§ E G F«tt©^P/fJg* 

fe-rsD-^>«i87 7n-rs;> GSfe&ft) ^^t, -vfrtt^-ft&m 

[0 113] 



w*m*zrctote%asm&i*ff'3rco mm cmmmeimmmmicx^rx 

^Lfcfc^-tf^XfcfcS, 1 0 % F E B ^ttt § D M E M ^ t 2 4 ^Pli 
*SLfco MfB»«£U MIH«^M«DMEMT2[H»L, i^tt 
T?l 6W^a^>3>Lfe a o©«ttr-i^M^T, IKWHI-P 
131, WH I-P 1 5 4tfd^t^;K0. 1% DMSO)0a£%$*.&#5. 
3 7rTM~l 6^ra^ ^a^-i/g^U 2 5 Ong/mlOk: hffl^EG F 
f/cttl05t FBSf3 7°Ct'l 5, 3 0, 6 0, 1 2 0 Sfc» 1 8 0$K >+ 
> 3 yhfco E G F D fc, PBST2 [UrjfrfU PBS 

*2%/^*M7;bftF (pH7. 2) £@£U IltttL, 

1 ., 5% B S A&cfctfPB S^O. 1% hV h>X- 1 0 0^3 0# 

[0 114] 

^RfrS^y^-^^cfc^r^^^tttB'rs/cfet, : 10 0©^ 

mm<Dmmmm*i-~VKttt%^y^;zu-i->\'&ifo£, 1:10000 

^>3>bfc »PBS«U F I TCI^KY77I gG (7V- 
7— U y hys^V, 4 V / 4 'Hiihmershm Corp., Arlington H 
eights, ID) %m^T, W^a^-^ayLf; (S«fR : 1:40) 

0 IKPBSTfifU h-h- 3 (Molecular Probes, INC.)£ffl^T, litfR 

1 : 1 0 0 0T% SST* 1 0#*fJ£3fe6U TOP B S«L, *^-^77 
£r^#->— ;l/H (Vectashield) (^#-5#\ U ytf—hs tiV7*fr 
-7 (Vector Labs, Burlingarae, CA) )7?7J^>' h Lfc 0 frl>T, Ifi^ny 

Bio-Rad) MRC 1024) ^ffl^TilHL/c 0 f'7^/««i>>XrV7^ (Jaz d 
isD £##U 7Ftf7^-h->3^7° (Adobe Photoshop) V7h7x7 (7 K 



(67) #*2 0 0 2-5 1 6 8 2 3 

tf^XxAs V^f-Vlfa.— n 3t7U7*;V— TWCAdobe systems, Mountain V 
lew, CA)) &^VyXAV7b7x7l:«Lfco §|»30lf3gL/c o 

012A, 12A\ 12B. 12B\ 1 2 C, 12C'^tJ;9^ EG 

Y^t^zmmmhtc^Mmm 3 7 3 mmtt. n®&? a k^s cuisv 
m<owo m^rcmmmm^-tv&mKi^T&czmmm/MMKF a 

K^fe^WIcM^^fco Ctlf.OFAK* M^-^ii ^77n^i^ 

y^fe 0B3^*®&ft) T9 s ?vti t jm&Lrctt%mLrc 0 rat 

, U 3 7 3lffl«WH I - P 1 5 4 (Hi 2 B) gfctt, WH I - P 1 3 1 (x 
[0 115] 

7 * f - > «^7°n -tz X £fFfflf § fc«>, # U -L- U * * ftfc 7° U- h 

ffM^%L/Cc 121 1 3 A-ClZ^XvlC, 2mfflmWLlsrafaffi#mU 3 7 3 
MMttVisfflfiMm (1 0% v/v)TML/c^3, M^t^n/cr ^yx h 

is7>7Tjrt—&wmteMbahrc (0i3O„ whi-pi3 nc-o^r^m 
m<Dmm&'mnrct>\ $m&itv* h^y^-rvv y|»H i -p 2 5 s 

[0 116] 

Sfe^^PlSWaWH I - P 1 5 4£>£U : WH I - P 1 3 1 T'&ofco 3R7j 
[0 117] 



— $>x— $3&Zf7U— A xA i/— (Finchraan, V.J., and Frame, M.C.), 
1998, EMBOS>>-^-;k 17:81-92) 0 h U ^XgfiR^lg 

is-i/3y$s&x$5.h'fyft&ikm&n*l---&. fak, Srcfamt 

— tf&fctffcS r cfni/>*t- tf©aa^LT[Wl^^nTt^pl30 CaS , £ 
iJX /^>U ^(paxillin), ufrji&'f-y (cortactin) ^tf^<0» 

•5- xA fV- f-^— x^&j;i;A-vyx $>x— ■ r-f — (Cobb, 
B.S., Schaller, M.D., Leu, T.H., and Parsons, J.T.) , 1994, tl^:x5— 
t;l/;Vf*n^ (Mol. Cell Biol.) , 14U47—155 ; fi^a-'J > T J 
-x^, xVl^-v'x-, S^nUr-y 7-;l/X;V (Chen, Q., Lin, T.H., 
Der, C.J., Juliano, R.L.) , 1996, >>>-fW7;U^n v^l/^X h V 
- (J. Biol. Chem . ) , 271 : 18122-18127 ; ^U-i>Y>y^ 7-;l/X;K £^ 

xx, i>>;yx— x x— x;k #7— kf— ^x— , ;]/ t£— • rV — 

^ocfc^b^^j.r'V— x— (Klemke, R.L., Cai, S., Giannini, A.L., Galla 
gher, P.J., Lanerolle, P.D., and Cheresh, D.A.) ) , 1997, S?* — tJl/*? 
t;WW*ny- (J. Cell Biol.) , 137:481-492 ; ^-yf x;l/X-, 
;Vh XX lA, 5?x— r-r — 7Uy^— (Petch, L.A., Bockhol 

t, S.M., Bouton, A., Parsons, J.T., Burridge, K.) , 1995, V^—fMy 
mis-V-^JLyx (J. Cell Sci.) 108:1371-1379; ^M7-Xij-lr^A 

lAfeWJy^ ^r— (Chrzanowska-Wodnicka, M., and Burridge, K.) , 
1996, — W7t/WVf*0^- , 133(6) : 1403— 15 ; h XX, 7 

XX ^r— , *T?$ >T~ XA (Miyamoto, S., Akiyama, S.K., Yamada, 

K.M.) , 1995, +Mxyx, 267:883—5! XX, f^thx^f, 7* 

vYti^yY i/x-XXfeitftV^-xA (Miyamoto, S., Teramoto, H. , 

Gutkind, J.S., and Yamada, K.M.) , 1996, ^>~tM7^/WWtn^ 
, 135:1633—1642 ; f-x> x^ , 7^fa- tf— X— , /^V> 
i-f-f- t;VF7 7>F i?i-f^feitf^7y^i-x;l/ (Chen, H.C 



., Appeddu, P. A., Parsons, J.T., Hildebrand, J.D., Schaller, M.D., and G 
uan, J.L.) , 1995,i>>-^;l^7/W^nS>^;Hr^XHJ- (J. Biol. Che 
m) U 16995~16999) 0 JTO©JgiS£i£1£fl:£n;fc S r c <t 

U> (paxillin) , ^iJX tfn^a'jy (viniculin) feet tf SSI 

*rV-i?-&&Tf*-i--i/-, 1988, 7^a7;VU^a- 

n^>S 41487-525 ; 7" 'J^v* 7i^X ^r-, 1989, /Vf#XylM\ 

10:104—108 ; 7^ ^^W^V-^x— feci: tf7U- A XA 1998, EMB 

05>*— ?Vk 17:81-92) o f AK&£fc#^«:R@^TOS^^*^>'r 
^ y > Stt tiffift® ^^xwao r isi^r 2 # scttao xffittf t£ n § 

xA, /v> x^?\ ^ X-, y# X^3\ 33^ >>x-, W 
-Y 7f\ 1994, FEBSb^-, 350:113-116 ; ^-7x^X -r- xA, 5>y# 

-x x^f- xa, 7ryf>y>, xz^y fi-^vt? xa, 7 

;I/'J-yf x-, T-y— y i/x- x-, 1996, /Vf^^X h y-i>>— f ;!/ 
, 318:609-614) 0 
[0 118] 

Cil^Ltl^^^lKfe^T, WHI-P15 4«, EGF-Rfni/y 

4^— kernes r cyT^v-^tnyy^i—^^ti^y^^^-vh 

WH I - P 1 5 4 (DfamMmmicRl^t^bmt. ^(D^-uyy^-i—^mm^ 

3fiSOEGF-R43«fctf S r c 7 7 5 y-f-n>/y^— t£<D[&SMT&%WH 
I -P 7 9 £WH I -P 1 3 1 WH I -P 1 5 4&MH6<n?&<, 

J^tflltt^, E G F-R^— tffe«fctfS r c 7 7 5 V -=f-Ui/y$-1— tf <D 
^«tt^±i6§«gT«L^^^/c 0 L/c^oT, WH I -P 1 5 4©U3 



mmm 1 o 

WHI-P154©X7xn-T F^P.©Ifi*ll©PSih 

U%2 0 0~4 0 0V^D^^©U3 7 3MX7xn^ K£0. 1 %D 
MS 0#WH I - P 1 5 4TrM«^^P»MLfc 0 

(DX7iP^F^WH I -P 1 5 4^#-r5DMEM^"P3 7°CT4 8B#fS-f 
[0 119] 

01 4 A~l 4mcyj<t&5lc, lflX7in^FM I -P 1 5 4"^ 
St" 3 £ £ fc cfc o T, 77iP^F^B ^srao^i TO b 
T, fflIt#Wl;:tItBS?n/:o A : MM ; B : 2. 5 jiM ; c : 4. 5 
/iMfccfctfD : 10/tMo 
MM l l 

WH I - P 2 9 2 OM«f!t7gtt 
M^tl^JWH I - P 2 9 2 fcO^T, nMM3\cmW.<DjjfcX\ MTTl 

[0 12 0] 

[0i] 

0 1 A*5<fctf 1 Bt±, WH I - P 1 5 4 fe«fctf*^WOffl©{k-&1&OU 3 7 3 B 

&mmmc Mt % mmm^m^irmm^m(D ^ 7 -e & s „ 

[02] 

0 2 Afc<fctf 2 B fi, M^?tlfc*(Dl/-«?lTfe D , U 3 7 3 



(71) #S2 0 0 2-5 1 6 8 2 3 

fc'cfctfU 87t hW%MMM-tr*(DE G FS^*©«M^^LTl^o 
[03] 

13A, 3A\ 3 B N 3B\ 3C, 3 C\ 3 Dfe £t5 3 D' 
tl» 9*^f^KT* D , U 3 7 3 11 h jj^JSMc cfc§EGF-Pl 
5 4©E G F-RS^1£®&D&#£^LTV>3o 
[04] 

0 4A:feJ;tf WH I -P 1 5 4feJ:rfE GF-P 1 5 4©k MUffiffi 

[05] 

0 5 A«\ KiI*(C^t§ E G F - P 1 5 4 Ollllffigt^7 
"TfeSo 0 5 Bit, E G F - Rittfiiill)iSl:^tSmiWH I - P 1 5 
4feitfEGF-P154 ©««»tt^^-To 
[06] 

06 A~6 Efcfc, E GF^tfE GF-P 1 5 4taotll?tlfcttg|l 
[07] 

07AM7B»> WH I -P 1 5 4fe£U ; E GF-P 1 5 4tc£-?TM 
SnfcS C I D7^7t bKM^xVV^^^^B^OTtW^^Bf^oil 

[08] 
[09] 

0 9 A~9 Dfcfc, *fgB^O{[:^»#ffiTTO«OE CMSaK-\OS«© 
[0 1 0] 

01 oii, *Ii©l^ti©Wf-0E g Fit ttiioticES^fst 
[0 11] 



(72) #S2 0 0 2-5 1 6 8 2 3 

b y v v h y h y y^x^LT©ii0Pii^t^77-es§ 

[01 2] 

01 2A~Cfe<fctfl 2A'~C'(i, ^S^fe^n/c«O¥KT^0, #8 
[01 3] 

01 3A~1 3Cfct, M^Mtlfc»?i?^D, 
[01 4] 

0 1 4 A~ 1 4 Dtt, *^Ofb-&t(©# ; teTT«^BX7xn^ KMfr 
[0 1 5] 

Bl5tt, WH I - P 2 9 2 0»B«tC^-r§IHM^^1-^7T 



(74) 



#^2 0 0 2-5 16823 



[02] 

[12 A 



U373 




A / 




U87 ...... 




B 


: ■ : 



|2B 



(79) mmZO 0 2-5 1 6 8 2 3 

[07] 

117 A 



j§ 300. 



-+- PBS 


-O- EGF 


WHI-P1S4 (1 mg/kg/d) 


-*- EGF-P 154(0.5 mg/kg/d) 




-O- EGF-P154 (1 mg/kg/d) 




A ^^^^L^ 
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(80) 



#S2 002-516823 



[08] 




o o o o 




mi i b 



[01 3] 



(85) 



#82 0 0 2-5 1682 3 




FBS:2hr 



B T . 

WHI-P154+FBS:2hr 
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(87) 



#S2 0 0 2-5 1682 3 



HlttiB] «1 2^7 £ 110 (2000. 7. 11) 
VZffifiSJE 1 ] 

mmmmmzi mmm 

[ffiIE7j&] l£]£ 
[#§»£©«] 

[iilL] 





[ft: 3] 



(88) 



#82 0 0 2-5 1682 3 
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(89) #S2 0 0 2-5 1 6 8 2 3 

{IU HN, Rn N, CH 2 fe£tfRn CH/5)^^§P^I^ti; 



R) -gas 9, Rti:H^fe^^4$-gg)7;l/^;l/T*feD ; 
Ri a, Mnyy-e&D ; 
R 2 a, 0H?fet? ; 

Re, R7fc«fcffR8&, i-?fel^:ott.J:<^ ^n^tlH, OH, SHU N 
He, NQ 2 , APfX mm&4£V<DT)lX*i/, mm&4%V<D7>\<*A' : ?- 

^ fe < fctf7->;i/^g.&5P^g.^^n, 7^a-c (or) -e&fr, g_a 

fe<fcff7^;kfrS%3gMp5g&gn, 7->;va-c (or) -gfcp, r 
be&b lo] x^hn gfe^ffl^a i o tciaBofra, 

Q— 





(90) ^2 0 0 2-5 1 6 8 2 3 



F 





{iU Xa, HN, Rn N, CHzMR,, CH^P)^Wg,IIRgtl ; 
Rn H, j^»4;£TO7;l^;K t/cjiT^Zk^fe^ 7'>;M3:-C (0 

R. ^ /Npyy-gfep ; 

R 6 , Rife^Rsji, ^^oT^J:<, ±n&^L OH, S EU N 
Ha, N O2 N APfX j^it4lt'Q7/VJ^^ ^«4^TO7;l/^;bf- 

^ is&tfri'frfrtbftzmfrZMVi-zn, t^mz-c (or) Ra 



(91) #^2 0 0 2-5 16823 

fe^t£z^jk^^g^i&M^ik ye/;va-c (or) -e&tK r 
rat^ 1 5] x^HNT*fe5ia^ 1 4 immmmo 





Clbi 2] 



F 




(92) #^2 0 0 2-5 1 6 8 2 3 

Utl 3] 




{ML, Xa, HN> Rn N, CHzfe^CTn CH^e^§P/)^i^gn ; 
Rn H, ^j|!;4fT'(07^K gfc&T^Zkgfe^ Ti/MZ-C (0 

r) RaHffe(^i%4iwwefeD ; iwh-£&h&ot& 

£<, -WfflH, OH, SH, NH 2 , NQ 2 , AP^A j^flfHg;TO7^ 

7->;va-c (or) t&d, Riin^rcimmmA^(D7Ji^-jWh<o ; 

Re, Rrfe^tfRsa, |g|-T*feS^oTfe«fc<, ^tl^YlH, OH, S H, N 

h 2 , nq 2 , ap^x ^jS4^T*<or;i/J^-x g»irmzjk±jk± 
^ ^t£2^Mi^M^MSMk T^zk^ziC (or) TfeO, Ra 



(93) 



#S2 0 0 2-5 16823 



£2K fe^t£2^Z3^1^M^MSMU 7 is Mi- C (OR) T»fc»K R 






IIU Xa, HN, R11 NU CH 2 j5<fcffRn CH^6&»^gn 



(94) 0 0 2-5 1 6 8 2 3 

Rn a N h, ^it4i-gg)y^K $ fear 9, 7->;ui-c (o 



gjO^tUL OH, SH, NH 2 , NQ 2 , APfX j^lilH £TQ7;I/ 

7->;va-c (or) -efetk R&Hg;fc&j%ig%4 3:m>7;u^;i/^&fr ; 

Re, R 7 j3«fctfRaa, |nHT?fcg%oT 1 fc><fc<. ^tl^tlH, OH, S H, N 

3\ &&Zf7i/;]/frt>-&%mfrt>Wfa'$ih. Ti/MZ-C (OR) Rtt 
Htfc^»4^-gQ7;^;i'-e^D ; 

R 9 fej;tfRio a, igi-"e i £>a^oTfe < fc<, ^n^nH, ^^4^?g>r;i/ 
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